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In a recent report (Environmental Protection Agency. 1974), the EPA
made predictions, based upon extrapolations from the Iiterature, as to what
constitutes a 5 dB equal 90th percentile TTS 2 curve, i. e., a "safe exposure"
curve. However, because of a dearth of data for brief noise exposures, they
were uncertain as to the accuracy of some of their predictions. Therefore, in
the present investigation, the TTS 2 consequences of brief noise exposures wer
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systematically evaluated. Specifically, forty subjects were tested at each of
10 appropriately spaced noise exposure levels. The 90th percentile TTS2 at
4000 Hz was d-termined for each exposure level and then a multiple regressionr
equation was fitted to these values. From this equation, a 5 dB equzl 90th per-
centile TTS2 curve was calculated, which represents our predictions as to the
trade-offs between noise intensity and exposure duration necessary to produce
90th percentile TTSzs of 5 dB. A comparison of our predictions to those of the
EPA (in the area of uncertairty) suggebts that the conservative EPA predictions
may be too conservative while the EPA's modified ind extended CHABA crite-
rion predictions may n-t bn sufficiently conservative. Although our predictions
reflect the trends which were actually observed in the present investigation, it
would be unreasonable to assume that our predictions are more than "ball park
estimates of realih?. They do suggest, though, that in reality a 5 dB equal
90th percentile TTS2 curve would probably be intermediate between the con-
servative EPA curve and EPA's modified and extended CHABA criterion curves
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PREFACE

The research reported in this technical report was accomplished under

Contract F33615-75-C-5055 with the University of Dayton Research Institute.

Becaue• of the dearth of data associated with short du-ation noise exposures,

the prs!nt investigation was initiated to systernaticafly assess the temporary

threshold shift consequences of brief, moderate and high intensity, noise

exposure, The findings from this investigation provide u reasonable basis

for evaluating the Environmental Protection Agency's estimates as to what

, constitutes safe exposures to moderate and high intensity continuuus noise.
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SECTION 1

S~ INT RODU CTION

n Existing noise exposure regulations were designed to minimize the

noise-induced permanent threshold shift (NIPTS) that a worker can be expect-

ed to exhibit after many years of daily occupational noise exposure, rather

than to protect the worker from any NIPTS whatsoever. For example, the

current OSHA (Occupat.ional Safety & Health Administration) noise exposure

regulation limits the daily noise exposure to 90 dBA. It has been estimated,

by the Passchier-Vermeer (1968) method, that a 90 dBA daily exposure will,

after 40 years, result in an average NIPTS at 4C00 Hz (which is general.ly

considered to be the most sensitive frequency) of about 13 dB and a 90th

percentile NIPTS of nearly 24 dB (Johnson, 1973; p. 22). If these estimates

are accurate, it is apparent that the NIPTS consequences of a 90-dBA daily
exposure limitation will not be trivial.

But what would constitute a trivial NIPTS? According to a recent EPA

report (Environmental Protection Agency, 1974), any NIPTS of less than 5 dB

at 4000 Hz can be considered trivial, since a threshold shift of that magnitude

would have no practical consequences on hearing acuity. Furthermore, the

EPA predicted that an 8-hour daily exposure at 73 dBA would (as would any

briefer exposure with an equal total energy), after 40 years, produce a 96th

percentile NIPTS of only 5 dB. Thus, a daily exposure limitation of 73 dBA

would adequately protect the general population from any adverse consequences

of noise, since virtually the entire population would be protected from NIPTSs

in excess of 5 dB.

Individuals encounter many o -her noise exposures that are not likely to

be repeated day after day, year after year, although they are also potentially

hazardous. But how can the hazard-potential of such isolated noise exposures

be estimated? The temporary threshold shift measured two minutes after

noise termination (TTSz) is useful in this regard. In fact, the 1TS2 resulting

5Aq*1



from an isolated exposure is thoaght to approximate the NIPTS that would be

evident after 10 to 20 years of daily noise exposure at the same sound energy

level. But the TTS 2-NIPTS relationship is not necessary to the estimation

o. hazard-potential, since the TTS itself provides an estimate of relative
2

hazard-potential. Thus, if one exposure produces a higher TTS than another,

the former exposure is potentially more hazardous than the latter; since the

probability of complete recovery to the base-line hearing threshold level

(HTL) diminishes at TTS increases.

Any isolated noise exposure that would produce a TTS of only 5 dB can

reasonably be considered a "safe -xDoiure, " since recovery from such a

nominal TTS would undoubtedly be complete. Furthermore, even though that

exposure was repeated on a daily basis, its anticipated long-term consequence

would be a NIPTS of only 5 dB, and, as mentioned previously, can be consider-

ed trivial. In the EPA (1974) report, it was also estimated that an 8-hour

exposure at 73 dBA would, as would any briefer exposure with an equal total

energy, produce a 90th percentile TTS at 4000 Hz of 5 dB. Thus, using a
2

base-line exposure of 8 hours at 73 dBA, the EPA suggested that a 5 dB equal

90th percentile TTS2 curve can be described by means of the equal energy 4

rule (halving of the exposure duration for each 3 dB increase in noise intensity).

This curve, then, could be considered a "safe exposure" curve since it re-

flects the noise intensity-exposure duration combinations that, if not exceeded,

can be expected to produce trivial TTS s, i. e., TTS s which will rarely ex-
2' 2

ceed 5 dB.

The EPA is confident that the TTS 2 predictions, based upon the equal

energy rule, will be reasonably accurate for exposure durations of 8 hours

down to about 30 minutes. For briefer exposures, though, the equal anergy

predictions will be too conservative; i. e., for each halving of duration, the

intensity shoula be increased by something more than 3 dB. Accordingly,

to predict TTS2 within the area of uncertainty, the FPA suggested that for

durations of less than 15 minutes, a 6 dB halving rule might be more appro-

priate than equal energy. As another possible solution, the EPA extrapolated

•I . - • s ,•......• ••".... .. .. •• ":•" V '" • " ..... , .. "•:,:,~ •? .- :,,% .,:i : :--• ,•'':•,,;,.- ;.,• •|:;•! :••.g•!.,- ,,•?:-" l:" | • i6 '



the National Academy of Science, National Research Council Committee on

Hearing, Bioacoustics, and Biomechanics (CHABA) criterion (Kryter, Ward,

Miller & FEldredge, 1966) down to a 90th percentile TTS of 5 dB and extended

that criterion down to very brief exposure durations.

SThis uncertahi~ty concerning the trade-offs between noise intensity and

brief exposure duration results from researchers not having systematically

investigated the TTS2 consequences of brief (less than 15 minutes) noise ex-

posures. But since individuals in the real world may be subjected to other

than relatively long exposures, it is equally important that the "safe exposure"

Ngaldelirie (that is, the 5 dB equal 90th percentile TTS curve) be accurate for

brief exposures.2

The present investigation was designed to provide a factual basis for

evaluating the EPA (1974) safe exposure guideline in the area of uncertainty.

Accordingly, in this investigation, the TTS consequences of brief noise ex-
2

posures (ranging in duration from I to 1000 secon.ds and intensity from 92 to

130 dBA) were systematically evaluated. Ten e-xposure levels, which were

anticipated to produce 90th percentile TTS in the neighborhood of 5 dB, were
24

selected for evaluation. Forty individuals were then tested at each exposure

level

7

A4 **. . .,**~ . .4~ .~..,'- .



SECTION 2

METHODS

A. PROCEDURES

When a subject reported to the laboratory, he wa- seated in a quiet

area for 1 hour before the actual testing session. Durhi.Z this period, he

was required to wear sound-deadening earmuffs, which functioned to sensitize

his hearing. On the first occasion the subject was in the laboratory, he was

required to read a set of standard instructions which explained the basic nature

of the task (see Appendix A). At the conclusion of the quiet period, the sub-

ject was seated in the audiometric testing chamber. The experimenter

briefly reviewed the subject's instructions and answered any questions that

might be posed. The subject then put on earphones and was given a practice

audiometric test, which was immediately followed by a preexposure audio-

metric test.

Approximately 60 seconds after the preexposure tests, the subject was

presented (binaurally, through the earphones) with pink noise. One minute

after the noise terminated, the subject was given a postexposure audiometric

test. While still in the chamber, he completed four brief noise rating scales

(see Appendix B) and, at 27 minutes after the noise had terminated, the sub-

ject was given another postexposure audiometric test.

When the subject was in the testing chamber, two-way communications

between the experimenter and the subject were always possible by means of

an intercommunication system. This system was used primarily to inform

the subject what event would occur next. For instance, at 15 seconds before

*• noise exposure commenced, the subject was informed that noise exposure

would commence in 15 seconds. Then, beginning at 5 seconds before noise

exposure commenced, the experimenter provided a second-by-second count-

down to noise (viz., "five, four, three, two, one, noise"). Secondarily

8



the communication system was used to provide the subject with a means of

informing the experimenter that the equipment had malfunctioned or simply

that he wanted to leave the testing chamber (which he was free to do at any

time he desired). Although the equipment occasionally malfunctioned, it was

quickly repaired; none of the r.ubjects expressed a desire to (or actually left)

the testing chamber during a testing session.

B. AUDIOMETRIC TESTS

Audiometric tests were given ri. e. hearing threshold level (HTL)

determinations were made" with a Tracor ARJ-4 Bekesey-type, self-recording,

audiometer. For the practice test, which was intended as a "warm-up"

exercise, the subject was tested in the right ear at frequencies of 0. 5, 1, 2,

3, 4 and 6 KHz. For the preexposure tests, he was given - full audiometric

test, at frequencies of 0. 5, 1, 2, 3, 4 and 6 KHz in both ears, starting with

the left ear. For the first postexposure test, he was given a tect at fre-

quencies of 3 and 4 KHz in both ears, starting with the left ear. For the

second postexposure test, he was given the full audiometric test, starting

with the left ear. In these audiometric tests, tones were presented to the

subject via TDH-39 earphones mounted in MX-41/AR cushions, the same

presentation arrangement used for presenting pink noise.

During the several months required for testing the subjects, the audi-

ometer was calibrated, at intervals of approximately I month, in accordance

with the American National Standards Institute (ANSI) American National

Standard Specification for Audiometers, S 3.6(1969). The audiometer's

output was measured with a Bruel and Kjaer (B&K) model 2203 sound level

meter with a B&K model 1616 "/3 octave band filter attached to a B&K model

4152 artificial ear that incorporated a B&K model 4144 microph±one. On each

occasion that the audiometer was calibrated, the noise generator, which pro-

duced the pink noise used for noise exposures, was also calibrated. Measure-

ment of the noise generator's output was accomplished with the same B&K

9



instrumentation that was used to measure the audiometer's output. Before

and daring each noise exposure, the sound pressure level (SPI,) output of the

noise genezator was monitored by means of a Hewlett-Packard volt meter to

insure that the subject received the appropriate noise expoture intensity. In

Table 1, third octave band sound pressure levels are shown for representative

intensities of pink noise.

The testing chamber used in this investigation conforms to the applicable

ANSI standard for background noise in audiometric rooms. The door of the

chamber could not be locked and could easily be opened from within.

C. NOISE EXPOSURE LEVELS

Ten different noise exposure levels (combinations of noise intensity and

exposure duration) were used in this investigation. The exposure levels were

selected in an attempt to produce 90th percentile TTS2 s at 4000 Hz in the

neighborhood of 5 dB. Since there was little factual data to suggest what

exposure levels might produce 90th percentile TTS zs in this range, we used

a three-stage experimental design. In the first stage, two exposure levels

were more or less arbitrarily selected. Then, the observed 90th percentile

TTS s at that stage, along with a liberal amount of intuition, were used in

selecting exposure levels for the second stage, and so on for the third stage.

The three stages were:

Stage 1. Forty subjects were exposed to pink noise at intensities of 92

and 115 dBA for 160 seconds. The same subjects were tested at both expo-

sure levels, with random presentation order.

Stage 2. Forty subjects were exposed to pink noise at an intensity of

92 dBA for 40 and ICO0 seconds. The subjects were tested at both exposkire

levels, with random presentation order.

Stage 3. In the final stage, 40 subjects were tested at each of six ex-

posurp levels. These testing sessions were sequenced (rather than a random

presentat on) as follows: 120 dBA at 10 and 40 seconds, 125 dBA at I and A0

10



TABLE I

OUTPUT OF TDH-39 EARPHONES MOUNTED IN MX-41/AR
CUSHIONS, WITH PINK NOISE INPUT

Overall "A" Weighted ,evel (dBA)

FREQUENCY 92 dBA 100 dBA 110 dBA 115 dBA 120 dBA 130 dBA
(Hz)

a: 1/3 Octave, Sound Pres*u"e Level (SPI.)

SPL SPL SPL SPL SPL SPL

I 125 78.5 86.0 97.0 10z. 0 105.5 116.0

160 79.0 87.0 98.0 102.0 106.0 116.0

200 sc. 0 87.5 98.0 103.0 108.0 117.0

250 80.0 87.5 98.0 103.0 107.5 117.0

315 79.0 87.5 98.0 103.0 107.0 118.0

400 79.0 87.5 98.0 103.5 107.0 117.0

500 79.5 87.5 97.5 103.0 107.5 117.0

630 80.0 87.5 98.0 103.0 108.0 117.0

800 80.0 87.5 98.0 103.0 107.0 117.0

1000 79.5 87.0 97.5 102.5 107.0 11*4 0

1250 79.0 87.0 97.5 302.5 107.0 116.5

1600 79.0 87.0 97.5 1oz. 0 106.0 116.5

2000 80.0 87.0 98.0 103.0 107.0 117.0

2500 82.0 90.0 101.0 106.0 110.0 119.0

3150 82.0 90.0 100.5 106.0 110.0 120.0

4000 80.0 88.0 99.0 104.0 109.0 118.0

5000 82.0 91.0 101.0 105.0 110.0 IZO. 0

6300 82.0 79.5 90.0 96.0 100.0 110.0

8000 66.0 73.0 84.0 88.5 911.0 103.5
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seconds, and 130 dBA at 1 and 10 seconds. This sequential presentation

acted as a safeguard for the subjects since, if a subject had exhibited an ex-

cessive threshold shift at a given exposure level (none did), he would then

1%ve been eliminated from further noise exposures.

D. SUBJECTS

Subjects were recruited from the University of Dayton student popula-

tion. To be eligible for participation, it was necessary to have HTLs of better

than +Z0 dB in both ears in the 0. 5 to 6 KHz frequency range (as determined

by audiometric screening), no apparent auditory defects, and no history of

unusual noise exposure. Subjects were paid for their participation at the

standard University hourly rate.

A total of 94 subjects participated in this investigation of whom 23 were

females and 71 were males. They ranged in age from 18 to 26 with a median

age of 20 years. While some of the 94 subjects participated in only a single

stage of the investigation, others participated in multiple stages. To be

specific, 17 subjects participated only in stage 1, 22 only in stage 2, 31 only

in stage 3, 15 in both stage I and 2, 6 in stage I and 3, 1 in stage 2 and 3,

and 2 subjects participated in all three stages.

E. AUDIOMETRIC VARIABLES

The self-recording audiometer produced an audiogram in which the

HTLs (which could range from -10 to 90 dB) were represented by a continuous

"linked" tracing. To insure consistency, a single individual "read and record-

ed" the HTLs (to the nearest 1 dB) from the audiograms for all 400 noise

exposures (40 subjects at each of 10 exposure levels).

For each noise exposure, 34 HTLs were determined, viz., six practice

tests I-rTLs (vight ea- at 0. 5, 1, 2, 3, 4 and 6 KHz), twelve preexposure

tests HTLs (both ears, at the 6 frequencies), four I-ITLs from the first post-

exposure test (both ears, at 3 and 4 KHz), and twelve HTLs from the second

12



postexposure test (both ears, at the 6 frequencies). in Appendix C, the 34

HTLs are shown for each of the 400 noise exposures, organized by subject.

From the 34 HTLs, 36 audiometric variables were calculated, viz.,

four TTS 2 s (first postexposure HTL minus preexposure HTL, for both ears,

at 3 and 4 KHz), twelve TTS s (second postexposure HTL minus preexposure
30

HTL, both ears, at the 6 frequencies), two combined TTS 2 s (average of left

and :right TTS 2 s, at 3 and 4 KHz), six combined TTS 3 0 s (average of left and

right TTS 3 0 s, at the 6 frequencies), six combined HTLs (average of left and

right preexposure HTL, at the 6 frequencies), and s' . differential HTLS (pre-

exposure HTL minus practice test HTL, right ear, at the 6 frequencies).

SF. NOISE RATING SCALES

On the postexposure questionnaire, the subject indicated his subjective

impression of the noise exposure by making ratings on four noise rating scales.
These scales were: loudness, acceptability, pleasantness, and concentration

(Appendix B).

Loudness was rated on a 9-point scale. For data analysis purposes,

the 9 alternatives were later assig ied integer values of 1 to 9. Acceptability

was rated on a 3-point scale. The first alternative was later assigned a value

of one, the second--a value of three, and the third--a value of two.

For the plea-antness scale, the subject simply indicated that pc nt on

a continuum which represented the relative pleasantness of the nois' expo-

sures, which was later assigned a value of 1 to 100. Concentration was rated

on a 5-point scale, the alternatives of which were later assigned values of

Ito 5.

13



SECTION 3

RESULTS

A. COMBINED TTS_ AT 4000 HZ

Our main interest concerned the TTS2 at 4000 Hz. To determine

whether reliable threshold shifts had occurred, the combined TTS at 4000
2

Hz was tested at each of the 10 exposure levels. In each test, a one-tailed

t-test was used to determine whether the observed shift was significantly

greater than zero dn. These analyses are summarized in Table 2.

Table 2 shows that all of the noise exposures (except the 92 dBA, 40-

second exposure) did produce threshold shifts that were significantly (p <_ . 05)

greater than zero dB. Further, it appears from Table 2 that the corabined

TTS varied systematically with variations in noise intensity and exqposure

duration. But just how systematic are these variations?

Predicting Combined TTSZ at 4000 Hz

A multiple regression analysis was performed in which TTS2 was

treated as the dependent variable and noise intensity (dBA), exposure duration

(minutes), and noise intensity x exposure duration wer- treated as the in-

dependent variables (as they were in subsequent mr.ultiple regression analyses).

For purposes of this analysis, there were 400 observations (40 observations

at each of 10 exposure levels). The multiple correlation coefficient, R = 0. 4544,
I

was statistically significant (p .� .05). The squared multiple correlation

coefficient, R , indicates the pioportion of the variation in the dependent

variable (in this case, combined TTS2) which can be accounted for by varia-

tion in the independent variables. Thus, arpproximately 21 percent (R 0. 2065

of the vwriation in TTS could be accounted for by variations in the indepen-a
dent variables (that is, intensity, exposure duration, and intensity x ex-

posure duration).

11Critical value of R, at the .05 level, is 0. 139.
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TABLE 2 j
COMBINED TTS2 AT 4000 HZ, SUMMARY OF T TESTS

Exposure Level e
rTS2 (Average) Standard Deviation t(One-Tailed)

dBA Seconds

92 40 0.54 2.97 1. 15

9z 160 1.71 3.15 1.44*

9z 1000 Z.80 3.97 4.46*

115 160 7.53 6.54 7.28*

!20 10 0.78 2.97 i 1.66*

120 40 2.79 4.91 3.591*

125 1 0.98 2.77 2.23*

125 10 1.41 2.46 3.62*

130 1 1.28 2.33 3.46*

130 10 1.44 3.78 z.41*

*.S;+-.stica11y significant, p <_. 05.

The resulting multiple regression equation,

TTS* = 0. 085708389 + 0. 01 - 9. 35689093 T + 0. 10304257 IxT

where,

TTS- predicted combined TTS2

I : intensity (dBA)

T exposure duration (minutes)

permits one to predict the "ombined. TTS which would result from a given
2

noise intensity a-d exposure duration. In essence, this equation predicts

the average TTS2 which could be expected for a given combination of intensity

and exposure duraticn; it is unable to account for the individual variability in

TTS which would occur at a given exposure level.

Since our interest was in group response to noise exposure, rather than

individual response, another multiple regression analysis was performed to

determine whether TTS varied more systematically with exposure level if
2

15



the individual variability in TTS at a given exposure level was eliminated.
2

Therefore, in this analysis, average TTS was treated as the dependent
2

variable. Thus, there were a total of 10 average TTS, observations (one for
2Z

each exposure level). The multiple R(0. 9877) was aigiificant (p < .05). 2

2
Although the multiple R and, accordingly, the R , are in all 1kelihood inflated
as a consequence of the small number of observations (n = 10), the magnitude

2
of the R (0. 9756) indicates that a large portion of the variation in average

TTS could be accounted for by variations in the independent variables. In
2

other words, group response to noise exposure, not too surprisingly, is much

more predictable than individual response. Obviously, the multiple regression

equation associated with this analysis was identical to that from the previous

equation since, in effect, they are both "least square best fit" approximations

to the average TTS 2 s associated with the various exposure levels.

This equation was used to retrospectively predict the combined TTS s

at 4000 Hz which should have been produced by the combinations of noise in-

tensity and exposure duration actually employed. Both the predicted and

actual average TTS2 s are shown in Table 3. Comparing these values should

provide the reader with some notion as to the predictive accuracy of the

equation, and it is apparent that the predicted TTS z do bear considerable

similarity t.v the actual TTS 2s.

But in producing a given TTS 2 , what are the "trade-offs" be-ween noise

intensity and exposure duration? To answer this question, the regressior

equation was used to calculate a Z dB equal TTS curve. This was accom-

plished by letting the predicted TTS 2 equal 2 dB while intensity varied from

92 to 130 dBA. Then, the equation was simply solved for the exposure dura-

tions which would satisf., the relatio•nship. The TTS of 2 dB vas chosen since
2

thi; value was reasonably close to the overall average TTS, 2. 1 dB, for all

400 observations. The curve is shown in Figure 1.

2 Critical value of R, at the . 05 level, is 0. 839.

16



- TABLE 3

COMBINED TTS AT 4000 HZ, ACTUAL VERSUS PREDICTED TTS 2

Exposure Level Average TTS2

! dBA Seconds Actual Predicted

92 40 .54 .94

92 160 1.71 1.19

92 1000 2.80 2.91

115 160 7.53 7.51

120 10 .78 1.36

120 40 2.79 2.86

125 1 .98 .92

125 10 1.41 1.44

130 1 1.Z8 .92

130 10 1.44 1.53

I-.

t!

z

•- z.

-c

2g2

1c• 43 equal rr~dit TTS,, curve.

'AXEOSURE' OURA 'DIONo( LOG. -SoECOND)S!)- :

Figure 1. Two dB Equal Lv rage and Median TTS z Curves.
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The 50th and 90th percentile TTS2 s, for each of the 10 exposure levels,

are shown in Table 4. It has often been debated whether the average or the
median (50th percentile) TTS2 is a better indicator of the effect of noise ex-

posure. Therefore, a multiple regression analysis was performed in which

the median TTS was cr'ated as the dependent variable. In this analysis

there were 10 observations- -one observation at each expocare level. The
2

multiple R (0. 9816) was statistically significant (p < . 05). Using the result-

ing multiple regression equation,

median TTS> = 2. 89255786 - 0. 019752741 - 9. 70307309 T

+ 0. 10627221 IxT

a 2 dB equal median TTS curve was calculated. This curve is also shown in
2

Figure 1.

TABLE 4

COi4BINED TTS2 AT 4000 HZ, MEDIAN AND 90th PERCENTILE

Exposure Level Median 90th Percentile
- TTS2  TTS2dBA Second* T2

9z 40 1.18 2.28

92 160 1.31 5.26

92 1000 2.24 7.21

115 160 7.59 13.82

120 10 0.92 3.88

120 40 1. ;0 7.40

125 1 0.43 3.54

125 10 1.22 4.28

130 1 0.97 4.49

130 10 0.75 L,98

The two curves in Figure ]. reflect the trends which the average and

median TTS2 data (associated with the 10 exposure levels) actualhy exhibited.

Figure 1 shows that the tradeoffs betv-een noive intensity and exposure
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duration necessary to nroduce TTS s of 2 dB are nonlinear. In fact, the ex-
2

poaure duration necessary to produce equal TTS2s {either average or median)

decreases asymptotically with increases in noise intensity, even though ex-

posure durations are plotted in log1 0 seconds. Furthermore, with decreases

in noise intensity, exposure duration must increase at an increasing rate in

order to produce equal TTS2 s.

The shapes of the two c irves are quite similar, indicating that the

intensity-exposure duratior, t. adeoffs are quite similar for tl-s median and

F • itaverage 2TS2 . The "aveyage' curve is slightly lower than the "median'

curve, which indicates that far a given combination of noise intensity and ex-

posure duration, the averate TTS2 would be somewhat higher than the median

TTS.
2,

Predicting Combined 90th Percentile TTS at 4000 Hz
2

Our primary concern was not in predicting average or median TTS2 s,

Insteud, it was in predicting 90th percentile TTS s. Accordingly, a multiple

regression analysis was performed in which the 90th pecentile TTS was
2

treated as the dependent variable. In this analysis, there were 10 observa-

tions, one at each of the 10 exposure levels. The multiple regression coeffi-
2

cient, R = 0. 9819, was statistically significant (p <_. 05). The regression

equation, from this analysis, is shown below:

90th percentile TTS* = 3.05691404 + 0. 006048111 - 14. 21012926 T2

+ 0. 15692443 IxT

Using this equation, both 5 dB and a 10 dB equal 90th percentile rTS2

curve were calcul;,ted. Considering the limitations associated with regression

equations (which will be discussed later), the 5 dB curve can be expected to be

mcore reasonable in its match to reality than the 10 dB curve, since the average

90th percentile TTS observed was reasonably close to 5 dB (actually 5. 8 db).
2

Both curves are shown plotted in Figure 2, which shows that the tradeoffs neces-

sary to produce equal 90th percentile TTS2 s are not linear. Furthermore, the

exposure duration necessary to produce a given 90th percentile TTS2 decreases
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asymptotically with increases in noise intensity (the limiting value of which,

for the 5 dB curve, appears to be about 10 seconds), while the exposure duration

must increase at an increasing rate with decreases in noise intensity. Con-

sidering the distance separating the two curves, for a given noise intensity, it

is necessary to increase exposure duration considerably to increase the 90th

percentile TTS from 5 dB to 10 dB.
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Figure 2. Equal 90th Percentile TTS Curves: 5 Versus 10 dB.

Comparative Evah -.'tion of 400,0 H!, Equals 90th Percentile TTS Curve

In a recent report, th'-. EPA (1974; Appendix C) predicted that a noise

exposure with energy equivalent to an 8-hour exposure of 73 dBA would pro-

duce a 90th percentile TTS2 equal to that produced by an 8-hour exposure

at 73 dBA, which is estimnated to be approximat'ely 5 dB. Thus, they suggested

zo



that a 5 dB equal 90th percentile TTS, curve cou'd be described by means of

the equal energy rule (halving the exposure duration for each 3 dB increase

in intensity), in which the reference point is an 8-hour exposure at 72 dBA.

The EPA recognized that the equal energy rule is too conservative for rela-

tively brief exposures; however, they were uncertain as to how the tradeoffs

(between intensity and exposure duration) might best be described for brief

exposures. As one approximation, the EPA suggested that for exposures of

less than 15 minutes, a 6 dB halving rule n-ight be more appropriate than

equal energy in defining the tradeoffs. As another approximation, the EPA

extrapolated from and extended the CHABA criterion (Kryter et al., 1966).

Based upon actual data, the CHABA criterion defines the intensity-exposure

duration tradeoffs which can be expected to produce 90th percentile TTS,, of

20 dB for exposure durations down to about 12 minutes. Assuming that for

every I dB decrease in intensity tliere will be a corresponding decrease in

TTS2 of 1 dB, the EPA extrapolated the CHABA criterion down to 5 dB and

then extended it (by the method of "best guess") to include durations of less

than 1½ minutes.

Figure 3 was redrawn from the EPA (1974) document to clarify what we

mean by the EPA's conservative and extended CHABA criterion TTS curves.
2

The lower straight line, in Figure 3, is what we have termed EPA's conserva-

tive TTS curve while the "S"/ shaped curve delineated with "circles" (and,

where there are two curves delineated with circles, the higher of the two

curves) is what we have termed EPA's extended CHIABA criterion TTS2 curve.

Unfortunately, what we have termed EPA's modified TTS 2 curve was not

graphically depicted in the EPA (1974) docurment.

hi Figure 4, our predicted 5 dB equal 90th percentile TTS curve is
2

plotted in relationship to the EPA's conservative (equal energy rule through-

out), modified (6 dB halving rule, for exposures of less than 15 minutes),

and extended CHABA criterion (5 dB equal 90th percentile) TTS2 cu)ves.

Figure 4 shows that the curves are plotted within intensities ranging from

92 to 130 dBA, which was the range considered in the present investigation.
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At 9Z dBA, our prediction of duration is strikingly close to the conservative

EPA prediction (viz., 366. 8 versus 357. 2 seconds). Then, until an intensity

of about 101 dBA, our predictions are more conservative than the conserva-

tive EPA predictions. Above that intensity, however, the conservative EPA
predictions become increasingly more conservative than our predictions.

Figure 4 also shows that the modified EPA and extended CHABA crite-

rion predictions are fairly similar. And, while neither our predictions nor

the extended CHABA criterion predictions consider the intensity-exposure

duration tradeoffs to be linear, it is evident that our exposure duration

predictions become asymptotic with increases in intensity, while the extend-

ed CHABA criterion duration predictions appear to decrease at a decreasing

rate with increases in intensity.

Between 92 dBA and about 125 dBA, our duration predictions are more

conservative than either the modified EPA or the extended CHABA criterion

predictions. From that intensity upwards, however, our predictions become

increasingly less conservative. But even at 130 dBA the three separate
predictions are not too far apart (11 versus 7 versus 5 seconds).

If our 5 dB equal 90th percentile TTS curve bears a reasonable re,

semblance to reality (and it is reasonable to suppose that it does, since it

was based upon a relatively large number of observations at each of 10

appropriately spaced exposure levels), then the conservative EPA curve is

too conservative for intensities between 9' ind 130 dBA, while the modified

EPA and extended CHABA criterion curves are not sufficiently conservative.

While the EPA curves were extrapoilated from a variety of different sources,

our curve was interpolated from the data collected in the present investiga-

tion. Thus, even though different strategies were used to derive the curves

the EPA curves effectively envelop our 5 dB equal 90th percentile curve.

To show the reader t&e degree of protection afforded by existing ioise

exposure regulations, the four 5 dB equal 90th percentile TTS curves are

plotted in Figure 5. They are presented in relation to curves representing
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Figure 5. Five dB Equal 90th Percentile Curves Versus Existing Noise
Exposure Regulations.

equivalent maximum daily exposure levels permissible under current Air Force

(1973) and OSHA noise exposure regulations. Although neither the Air Force nor

the OSHA regulation permit exposures beyond 115 dBA regardless of exposure

duration, th .se curves were, for purposes of comparison, extended to 130 dBA.

The Air Force regulation permits a daily exI osure equivalent to an 8-hour ex-

posure at 84 dBA (with equivalance being defined by a 4 dB halving rule) while

the OSHA regulation permits a daily exposure equivalent to 8 hours at 90 dBA

(with a 5 dB halving rule).

Except at the highest intensities, which are not permitted, Figure 5 shows

neither the Air Force nor the OSHA noise exposure regulation is even close to

affording the protection associated with a 90th percentile TTS2 of only 5 dB,

regardless of whether our predictions or the EPA predictions are considered.
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In the real world, though, it is probably unrealistic to expect that noise ex-

posure regulations could ever afford the protection associated with a 90th

percentile TTS of only 5 dB. But how about a 90th percentile TTS of 10 dB?
2 2

In Figure 6, our predicted 10 dB equal 90th percentile TTS curve (no com-
2

parable EPA curve is available) is shown plotted in relationship to the Air

Force and OSHA exposure regulations. Figure 6 shows that the Air Force

exposure regulation affords more protection, for intensities greater than about

117 dBA, than that associated with a 90th percentile TTS of 10 dB. However,
2

within the range of intensities actually permitted (no greater than 115 dBA),

neither regulation is sufficiently stringent to produce 90th percentile TTS s

of 10 dB or less, if our predictions reflect reality reasonably well.

9
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Figure 6. Ten dB Equal 90th Percentile TTS2 Curve Versus Existing

Noise Exposure Regulations.
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Measurement Error at 4000 Hz

Suppose that, for each of a great number of individuals, a HTL deter-

mination was made. Then, two minutes after a period of "quiet, " another

HTL determination was made. Then, two minutes after a period of "noise,"

a final HTL determination was made. From these three determinations, a

TTSz (quiet) could be calculated by substracting the second HTL from the

first HTL and a TTS2 (noise) could be caicilated by substracting the third

HTL from the second HTL.

If the number of individuals tested was sufficiently large, the mean

TTS2 (quiet) would be equal to zero dB while the mean TTS2 (noise) would be

greater than zero dB (at least, if some nontrivial noise exposure was em-

ployed). Obviously, not all of the TTS2 (quiet)s would be identical, that is,

the variance of TTS2 (quiet) would be greater than zero. Thus, it would be

22possible to calculate a 90th percentile TTS 2 (quiet), which would be greato_ýr

than zero dB, and, it would also be possible to calculate a 90th percentile

TTSz (noise), which would be larger than the 90th percentile TTS (quiet).
2 2

The variation in TTS (quiet) is simply due to the normal fluctuations

from one HTL determination to another, i. e., due to measurement error.

If one is particularly interested in the 90th percentile TTS2 (noise), it may

seem intuitively logical that the 90th percentile TTS2 (noise) should be cor-

rected to compensate for these normal fluctuations, that is, for the effect of

measurement error.

Measuremont error is random and is normally distributed with a mean

of zero. The mean TTS 2 (quiet) is equal to the mean measurement error;

and the TTS 2 (noise)s also incorporated measurement error. Accordingly,

a given TTS 2 (noise) may either be too high or too low, as a consequence

of measurement error. However, since measurement error has a mean of

zero, the overall effect of measurement error on the TTS (noise) distribu-
2

tion will be nil. To put it another way, to correct the TTS 2 (noise)s for the

influence of measurement error, it would be necessary to substract the
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mnean measurement error from each TTS2 (noise) value. But since the mean

measurement error equals zero dB, this correction procedure would not in-

.tLuence the TTS 2 (noise) distribution in any way. Thus, any attempt to ad-

V just the 90th percentile TTS2 (noise) for measurement error wculd not be

necessary, since the TTS2 (noise) distribution is not influenced by measure-

ment error.

While it is true that measurement error will have a mean of zero if

t, the number of individuals tested is sufficiently large, the number of individuals

F (n = 40) actually tested at the various exposure levels may not have been

sufficiently large. The question is, then, did the mean measurement error,

for any of the exposure levels used in the present investigation, differ from

zero dB? Fortunately, it is possible to estimate the magnitude of the mea-

surernent error. When the preexposure HTL is substracted from the practice

test HTL, this quantity constitutes a rough estimate of TTS (quiet) which, as

previously pointed out, is an estimate of the magnitude of measurement

error.

To determine whether it might be appropriate to adjust any of the TTS,

(noise) distributions for the influence of measurement error, a t-test was

calculated at each of the 10 exposure levels to determine whether the estimate

of measurement error (i. e., the preexposure HTL substracted from the

practice test HTL) at 4000 Hz vwas significantly different from zero dB. These

tests are summarized in Table 5.

Table 5 shows that none of the mean measurement error estimates

differed significantly (p < .05) from zero dB. Thus, there was no reason-

able basis for adjusting the 90th percentile TTS s associated with any of the
2

10 exposure levels, since there was no evidence of any systematic bias as a

consequence of measurement error.
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TABLE 5

ESTIMATED MEASUREMENT ERROR (PRACTICE-MI4NUS
PREEXPOSURE HTL) AT 4000 HZ

Exposure Level Moan Estimated

dBA Seconds Measurement Error D

92 40 .50 Z.69 1.18

92 160 Z.*Z2 41.28

9z 1000 .45 Z.90 .98

115 160 .35 Z.33 .95

120 10 -. 25 2.80 - .56

120 40 -. 48 2.58 -1.16

125 1 .38 1.58 1.50

IZ5 10 .23 Z.08 .68

130 1 .30 2.23 .85

130 10 -. 93 3.13 -1.87

*Critical v'lue of t( 3 9 )' at the .05 level, is Z. 02.

Temporal Effects at 4000 Hz

At each frequency, it takes 30 seconds to complete the HTL deter-

mination. Since the postexposure HTL determinations commenced at 60

seconds following noise termination, the TTSs at 4000 Hz, while nominally

considered to be TTSS2 , were actually TTS1.75 and TTS .75 for the left

and right ears respectively while the combined TTS at 4000 Hz was actually

a TTS2. Z5"

For all 400 observations, the TTS1.75 for the left ear was Z. 33 dB

whi•h-l'e t:h eh mean TTS S for the right epr was 1. 92 dB. Since there would
2.75

be no a priori reason to suspect that the TTS for the right ear would be any

smaller than the corresponding TTS for the left ear, the slightly smaller

right ear TTS could have beer, the result of the intervening 60 seconds between

the two postexposure HTL determinations, i. e., the right ear had more time

(60 seconds) in which to recover from the effect of the noise exposure than

did the left ear.
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The right ear TTS2 7 however, was not significantly lower than the

left ear TTS1. t(399) = 1. 59, p > . 05. Since a time differential of 60 seconds

apparently had no effect on the obser red TTSs, there is no reason to suspect

that a 15-sec ,nd time differential may have had some effect. Therefore, we

may safely assume that the combined TTS. 25 is a reasonabLý estimate of

the combined TTS2 at 4000 Hz.

Applicability of 90th Percentile TTS. at 4000 Hz Predictions

Obviously the auditory sensitivity of the 94 subjects in this investigation

could have some bearing upon the applicability of ouz prediction. Tbhrefore,

the combined HTL (from the preexposure test), as well as the 10th, 50th

(median), and 90th percentile HTLs, are shown in Table 6 fo ;.1l 400 audio-

metric observations. This table shows that the subjects had excellent hearing,

as reflected by both the average and 50th percentile HTLs. Furthermore,

if the intra-subject variability had been eliminated (by calculating average

HTLs for each of the 94 subjects, rather than displaying the HTLs for all

400 observations), the standard devia'ions and 90th percentile HTLs, in

Table 6, would have been somewhat smaller.

TABLE 6

COMBINED HTL AT SIX AUDIOMETRIC FREQUENCIES

Hearing Threshold Level (HTL)

Frequency (Hz) Percentile
x SD 10th 50th 90th

500 3.1 5.9 -4.0 2.3 11.3

1000 -0.6 5. 14 -6.8 -1.5 6.8

2000 -1.7 5.29 -7.5 -3.0 5. 2

3000 -2.0 4.Z9 -7.1 -Z. 5 4.5

4000 -1.6 4.78 -7.2 -2.1 4.4

6000 3.7 6.50 -4.5 .1 12. 8
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Not too surprisingly, the auditory acuity of our sample of subjects is

better than that of the entire population. If our sample of subjects had been

completely representative of the entire population, the observred mean TTS2 s

(and, accordingly, the 90th percentile TTS s) would have been somewhat

smaller than those actuaLy observed, since the magnitude of the HTL will

place some upper limit on TTSz* The significance of this is simply that our

predicted 5 dB equal 90th percentile TTS2 curve would, if it were used to de-

fine permissible noise exposure levels, offer more protection to individuals

with relatively good hearing than would a similar curve based upon a sample

of individuals that were representative of the entire population with respect

to auditory acuity. That is, our curve, as a consequence of being based upon

a sample of individuals with quite good hearing, is a fairly conservative es-

timate of what contitutes "safe" -ioise exposures.

B. COMBINED TTS AT 3000 HZ

Although our main interest centered around the TTS at 4000 Hz, the

combined TTS2 at 3000 Hz was also tested at each of the 10 exposure levels,

in order to determine whether reliable threshold shifts had .-ccurred. In each

test, a one-tailed t-test was used to determine whether the observed shift

was significantly greater thak zero. These analyses are summarized in

Table 7, which shows that all of the noise exposures c.'" produce threshold

shifts that were significantly (p . 05) greater than zero. Furthermore,

TTS 2 at 3000 Hz also varied systematically with variations in noise ir'ensity

and exposure duration.

C. COMBINED TTS30 AT 3000 AND 4000 HZ

To determine whether TTS was particularly persistent for, the various

exposure levels used, the combined TTS 3 0 was tested at br th 3000 and 4000

Hz, at each of the 10 exposure levels, by .eans of a series of one-tailed t-

tests. These tests are summarized in Table 8, which shows that most of the
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TABLE7

COMBINED TTS2 AT 3000 HZ, SUMMARY OF T TESTS

Exposure Level
TTS2 (Average) Standard Deviation t(One-Tailed)

dBA Seconds

92 40 1.38 2.53 3.44*

92 160 3.83 3.08 7.85*

92 1000 3.60 3.89 5.86*

115 160 6.85 6.12 7.08*

120 10 1. 11 1.93 3.65*

120 40 2.96 4.48 4.18.

125 1 1.40 2. 17 4.09*

125 10 1.91 3.07 3.95*

130 1 1.96 2.84 4.38*

130 10 2.45 3.50 4.42*

*Statilcally significant, p <. ..

TABLE 8

COMBINED TTS30 AT 3000 AND 4000 HZ, SUMMARY OF 'T TESTS

Exposure Level 3000 Hz 4000 Hz
BfA Seconds sD t TTS SD t

4030 _________ 30 ____

9z 40 -. 64 2.77 -1.46 -41 2.24 -1.16

92 )10 .10 2.78 .23 .03 2.76 .06

92 1000 -. 36 3.89 - .68 .73 2.35 1.95*

A 115 160 1.40 3.30 2.68* 1.98 3.08 4.05*

120 10 -, 0, 2.15 - .26 .76 1.98 2.43*

120 40 .53 1.92 1.73* 1.06 2.67 2.51*

125 1 .18 1.66 .67 .73 2.33 1.97*

125 10 -. ?9 1.95 - .93 .39 2.58 .95

130 1 .4U 2.69 .94 .14 3.33 .26

130 10 .55 3.59 .97 .66 3.38 1.24

*Statistically significant, one-tailed t test, p e 05.
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TTS30s were not significantly greater than zero. This would be expected con-

sidering the relatively nominal TTS s that were observed. In all instances,

except one in which the TTS3 0 was significantly greater than zero, the mean

TTS3 0 was considerably lower than the mean TTS2 (see Tables 2 and 7). The

one exception was the TTS for the 120 dBA 10-second exposure--i-n which
30

case, the mean TTS2 was 0. 78 while the TTS3 0 w s 0. 76 dB, both of -which

represent extremely nominal mean threshold shifts.

D. NOISE RATING SCALES

Average scores on the four rating scales, are shown in Table 9 for each

of the 10 exposure levels. The subjective response data for part of the ob-

servations were lost for two exposure levels (viz. , 20 observations from the

92 dBA 160-second exposure level and 19 observations from the 115 dBA 16o-

second exposure level). Accordingly, for the subjective data analyses, data

were available for only 361 rather than 400 observations. Separate multiple

regression analyses were performed in which each subjective variable in turn,

was treated as the dependent variable. In each of these analyses, intensity

(dBA), exposure duration (minutes) and intensity x exposure duration were

treated as the independent variables. These regression analyses are sum-

marized in Table 10.

Table 10 shows that all four of the multiple correlation coefficients

were statistically significant (p <_. 05), indicating the subjective ratings varied

as a function of the intensity, the exposure duration, and their interaction.

The Beta coefficients, shown in the. same table, indicate the relative contribu-

tions of the independent variables to the observed multiple R. As such, the

Beta coefficients may be used, in defining the nature of the relationships.
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FIT,
TABLE 9

RATING SCALES, AVERAGE SCOPES

Exposure Level Rating Scale

dBA Seconds Loudness Accep ility Pleasantness Concentration

x SD x SD x I SD x SD

92 40 5.53 1.28 2.05 0.64 50.53 16.33 3.85 0.86

*92 160 5.25 1.58 2.05 0.60 ik8.00 15.11 3.80 0.95

92 1000 6.00 1. 11 2.33 0.69 59.33 18.13 4.15 0.77

S*115 160 7.67 1.24 2.57 0.68 67.24 21.42 4.52 0.68

1Z0 10 7.73 1.20 2.73 0.51 70.23 18.55 4.83 0.38

120 40 7.78 0.92 2.83 0.45 72.43 16.64 4.75 0.44

125 1 7.88 1.20 2.73 0.45 70.93 20.59 4.80 0.46

125 10 8.10 0.93 2.83 0.38 76.65 16.24 4.90 0.30

130 1 8.20 0.99 2.85 0.36 77.35 15.95 4.88 0.33

130 10 8.50 0.75 2.90 0.30 85.13 13.32 4.98 0.16

Data available for 20 subjects, rather than 40.
**Data available for 21 subjects, rather than 40.

TABLE 10

RATING SCALES
MULTIPLE REG".ESSION ANALYSIS, SUMMARY TABLE

Rating Scale R Rz Beta Coefficients
I T IxT

Loudness 0.70 0.49 0.76 0.00 0.12

Overall Accept ab*lity 0.29: 0.08 0.32 0.06 0.00

Pleasantness 0.52 0.27 0.61 0.16 0.00

Concentration 0.59* 0.34 0.66 0.13 0.00

*Stat4 :tically significant, p <_. 05. Cridcal value of R, at the .05 level,
is 0. 178.
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Loudness Ratings

On the loudness scale, the individup.- rated the loudness of the noise

exposure on a 9-point scale teat ranged from "extremely soft" to ".-xtremeily

loud. •' Nearly 50 percent of the variation in the loudness ratings could be

accounted for by variation in the independent variables. The Beta coefficients,

sl-w that noise intensity was the primary contributor. Thus, for all practical

purposes, variations in loudness ratings (to the extent that they could be

accounted for) were determined by variations in noise intensity. Specifical.ly;

as noise intensity increased, loudness ratings also tended to increase.

Acceptability Ratings

On the acceptability scale, the individual rated the acceptability of the

noise exposure on a 3-point sr.c.le that ranged from "liked it" to "disliked it."

Here again, intensity was the primary contributor to, the observed multiple

R. However, only a negligible portion (8 percent) of the variation in accepta-

bility ratings could be accounted for by variation of the independent variables.

This probably suggests that the 3-point rating scale was simply too insensitive

to produce meaningful results.

Pleasantness Ratings

On the pleasantness scale, the individual rated the pleasantness of the

noise exposure on a 100-point scale that ranged from "increasing pleasant-

ness" to "increasing unpleasantness. " As indicated by the Beta coefficients,

the noise exposures became increasingly unpleasant with increases in noise

intensity and, to a lesser extent, with increases in exposure duration.

Concentration Ratings

On the concentration scale, the individual rated the affect that the noise

exposure would have on concentration, on a 5-point scale ranging from "it

would help a lot" to "it would interfere a lot. " Again, it can be seen that

higher ratings were primarily determined by higher noise intensities and,

to a lesser extent, by longer exposure durations.
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Overview of Subjective Ratings

All the subjective ratings were determined primarily by the intensity

of the noise exposure. Exposure duration and noise intensity x exposure

duration had little or no influence on the ratings. The neutral points on the

four scales were 5, 2, 50. 5, and 3, respectively. Table 10 shows that for

the 92 dBA exposures, the mean ratings, on the four subjective variables

were all reasonably close to "neutral. " With increasing intensities, however,

the mean ratings became increasingly distant from neutrality. In fact, the

mean ratings for the 130 dBA exposures approached "extremely loud," "dis-

liked it, ""increasingly unpleasant, "and "it would interfere a lot."

E. CORRELATIONS BETWEEN AUDIOMETRIC VARIABLES

To answer certain basic qu.estions concerning the interrelation between

audiometric variables, simple correlation coefficients were calculated. Each

correlation coefficient, r, is based upon all 400 audiornetric observations.

1. How well did the practice test HTLs (right ear) correspond to the

preexposure HTLs (right ear)?

Frequency (Hz) Correlation Coefficient (r)

500 0.803
1000 0.873
2000 0.837

3000 0. 833

4000 0.893

6000 0.793

These correlations show that the practice test HTLs were directly re-

lated to, and corresponded quite closely with, the preexposure HTLs. Fur-
2

thermore, considering the magnitudes of the r s. it is evident that at each

frequency in excess of 60 percent of the variation in preexposure HTLs could

be accounted for by variation in the practice test HTLs (e. g. , the minimum
2 279

r = 0.79 0.62).

3 Statistically significant (p < .05). Critical value of r, at the .05 level, is
0.098.
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2. How well did the left ear HTLs (preexposure) correspond to the

right ear HTLs?

Frequency (Hz) Correlation Coefficient

500 0.713

1000 0. 713

2000 0. 693

3000 0.573

4000 0. 563

6000 0.55

From these correlations, it is evident that the HTLs in one ear were

directly related to those in the other ear. The magnitude of these relation-

ships, though, were not nearly as great as were those between the practice

test and preexposure tests HTLs.

3. How were the combined HTLs (preexposure) related to the com-

bined TTSs?

Frequency (Hz) Correlation Coefficient

TTS TTS30
2~30500 - -0.323

1000 -- 0. z03

32000 - -0.29
3 S

3000 -0. 03 -0. zz
. * 3

4000 -0.02 -0. 15
3

6000 - -0.25

The TTS was evaluated at only 3000 and 4000 Hz. At these frequencies,
2

HTLs were not significantly related to TTS s; i. e., the magnitudes of the

TTS s were independent of the magnitudes of the preexposure HTLS. How-
2

ever, for all six audiometric frequencies, HTL was negatively related to

TTS 3 0 , suggesting that TTSs may have diminished somewhat more rapidly

for individuals with higher preexposure H-ITLs. This latter finding is probably
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of little practical significance considering the miagnitudes of the observed
2

r s, since at all frequencies, less than 10 percent of the variation in TTS3

could be accounted for by variation in IITL.
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SECTION 4

DISCUSSION

In the present investigation, since our interest was in producing 90th

percentile TTS s in the neighborhood of only 5 dB, it was somewhat risky

simply selecting the exposure levels to be used. By selecting exposure

levels we anticipated would produce such nominal 90th percentile TTSZs, it

was not improbable that we might select exposure levels that would produce

zero dB TTS 2 s. Fortunately, however, we were lucky. All the noise expo-

sure levels used, with one exception, produced combined TTS s that were

significantly greater than zero dB at both 3000 and 4000 Hz. The exception

(the 92 dBA 40-second exposure) produced a TTS sigr.ilicantly greater than
zero dB at 3000 Hz, but not at 4000 Hz.

Since reliable threshold shifts were observed, it was then appropriate

to determine whether TTS2 at 4000 Hz (the frequency of primary interest)

varied as a function of exposure level. Therefore, based upon the 400 noise

exposures, a multiple regression analysis was performed in which TTS was
2

treated as the dependent variable while intensity, exposure duration, and

intensity x exposure duration were treated as the independent variables.

The intensity x exposure duration interaction was included as an independent

variable, since it seemed likely that TTSZ would not only be determined by

some linear combination of intensity and exposure duration, but also by the

particular combination used. Considering the individual variability in TTS 2

that could be expected (and was observed) at any given exposure level, tbe

resulting multiple R (0. 4544) was surprisingly high. The multiple regression

equation associated with this analysis only permits one to predict the average

TTS at 4000 Hz that could be expected for a given combination of intensity

and exposure duration, since it is unable to account for the individual varia-

bility in TTS that occurs at a given exposure level. This is fine, though,

since our interest was in predicting group response to noise exposure, not

individual response.
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Another multiple regression analysis was performed to determine

whether TTS2 at 4000 Hz varied more systematically with exposure level if

the individual variability in TTS2 at a given exposure level were eliminated.

Accordingly, in this analysis, average TTS was treated as the dependent2
variable. Thus, there was 10 average TTS 2observations (one for each ex-

posure level). The resulting multiple R was substantial (R = 0. 9877), re-

flecting the fact that the group response to noise exposure varied much more

systematically with exposure level than did the individual response.

400Hz. Therefore, a multiple regression analysis was performed in which

the 90th percentile TTS2 was treated as the dependent variable. There were

10 observations, one for each exposure level. The magnitude of the multiple

R (0. 9819) indicated that the 90th percentile TTS2 also varied quite system-

atically with exposure level. Using the resulting regression equation, a

5 dB equal 90th percentile TTS 2curve was described for noise intensities

ranging from 92 to 130 dBA (the range of intensities actually evaluated).

Multiple regression equations will permit one to make reasonable in-

terpolations from the data upon which they were based since the interpolations

will reflect the trends actually evident in the data. This is the sense in which

multiple regression equations were used in the present investigation. One

should be cautious, however, in using regression equations to extrapolate

from the data upon which they were based, since the trends outside the range

of values considered might be very different and, as a consequence, the

extrapolations may be quite meaningless.

The 5 dB equal 90th percentile TTSz2 curve, which reflects the trends

that were observed in the actual data, was compared to the equivalent EPA

(1974) curves. Our prediction as to the exposure durat~ion necessary to pro-

duce a 5 dB 90th percentile TTS 2at 92 dBA was amazingly close to the corre-

sponding conservative (equal energy rule throughout) EPA prediction, viz.,

367 versus 357 seconds). Then, until an intensity of approximately 101 dBA
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was reached, our predictions were somewhat more conservative (i. e., the

predicted exposure durations, for a given intensity, were shorter). That our
predictions were more conservative in this intensity range, however, may

simply be an artifact of the fact that we did not actually evaluate any intensities

within this range. For noise intensities of 101 dBA and above, though, the

conservative EPA predictions become increasingly more conservative than

our predictions.

Our 5 dB equal 90th percentile TTS2 predictions are more conservative

than either EPA's modified predictions (6 dB halving rule, for exposure dura-

tions of less than 15 minutes) or extended CHABA criterion predictions for

noise intensities of 92 to approximately 125 dBA, while for higher intensities

our predictions are somewhat less conservative.

In general then, our predictions suggest that the conservative EPA pre-

dictions may be too conservative while the EPA's modified and extended
CHABA criterion predictions may not be sufficiently conservative. Although

our predictions are based upon a systematic evaluation of 10 exposure levels,

it would be unreasonable to assume that they are more than "ball park" esti-

mates of reality (Yerges, 1976). They do suggest, however, that in reality

a 5 dB equal 90th percentile TTS curve (i. e., a safe exposure curve) would

probably be intermediate between the conservative EPA curve and EPA's

modified and extended CHABA criterion curves.

After conmmencing the present investigation, we became aware of an

intriguing study by Brownsey (1973), in which the TTS consequences of brief

noise exposures were evaluated. In Table 11, we have shown the median

TTS2 at 4000 Hz for each of the 37 exposure levels that Brownsey reported.

Brownsey's noise exposures levels, measured in octave band sound pressure

level ranged from 82 to 122 dB, which correspond to A-weighted intensities

of approximately 90 to 130 dBA,
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Table 11 shows tLat median TTS 2s varied quite systematically w':th ex-

posure level. But how well do these median TTS 2 s correspond to those ob-

served in the present investigation? Although the exposure levels utilized in

the two investigations were not the same, some comparisons are possible.

Accordingly, in Table 12, we have shown, for roughly comparable exposure

levels, the observed median TTS2 for the two investigations.

TABLE 11

COMBINED TTSz AT 4000 HZ, MEDIAN
(From Brownsey, 1973)

Ezposure Level Me dian TTS 2
dBA Seconds,

90 600 6
90 300 3
95 600 11
95 300 7
95 120 3
95 60 1

100 600 16
100 300 11
100 120 6
100 60 3
100 30 Z
105 600 21
105 300 15
105 120 10
105 60 5
105 30 4
105 12 1
110 600 26
110 300 Z0
110 120 13
110 60 8
110 30 6
110 12 2
115 300 25
115 IO 17
115 60 11
115 30 8
115 12 4
1Z0 120 20
120 60 14
120 30 10
1Z0 12 6
125 60 16
125 30 12
125 12 7
130 30 14
130 12 9
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Table 12 shows theat the median TTS s observed by Brownsey were

very dissimilar from those observed in the present investigation, for roughly

com:arable exposure levels. The median TTS s observed by Browmsey were

considerably higher than those we observed. For instance, at 130 dBA the

median TTS2 reported by Brownsey after a 12-second exposure was 9 dB while,

for the same intensity, we observed a median TTS2 after a 10 second exposure

of only 0.75 dB.

TABLE 12

COMBINED TTS2 AT 4000 HZ, MEDIAN
(Brownsey, 1973, Versus Present Investigation)

Brownsey (1973) Present Study

Exposure Level Medn TTS Exposure Level Median TTS

dBA Seconds dBA Seconds

95 60 1 92 40 1.18

95 120 3 9z 160 1.31

115 120 10 115 160 7.59

120 1z 6 120 10 0.92

120 30 10 120 40 1.60

125 12 7 125 10 1.22

130 12 9 130 10 0.75

Why the discrepancy? The noise exposures used by Brownsey were

free-field exposures, while our exposures were via earphones. And, if any-

thing, it would be logical to expect that the free-field exposures would pro-

duce smaller, not larger TTS2 s, Thus, the different means of presenting

noise is apparently not the explanation for the discrepancy between the two

studies. In the Brownsey study, the TTSs at 4000 Hz were adjusted upward,

based upon recovery rates, to reflect TTS2 s. Our TTS s which, as pre-

viously pointed out, were actually TTS. 25s, were not adjusted, since there

was no reasonable basis to adjust them. Perhaps, then, the higher TTS s
2

42



reported by Brownsey partially reflect the adjustments he made. Unfortunately,

however, we are unable to even speculate as to what might explain the re-

mainder of the discrepancy between the findings of Brownsey (1973) and the

present findings.

It probably was fort-unate, though, that we were unaware of the Brownsey

study when we began the present investigation. Had we based our exposure

levels upon a consideration of the Biownsey da~a, in all likelihood we would

havL selected exposure levels that would have produced TTS o that were not

significantly greater than zero dB. Thus, the entire investigation would have

r been in vain, becai-ise it would not have en.•bled us to provide a comparative

evaluation of the EPA's "safe exposure" curves.

The subjective noise ratings, which were made by the individual after

noise exposure, were not particularly interesting. All four rating scales, in

essence, conveyed the same information: noise exposure is unpleasant and it

becomes increasingly so, with increases in noise intensity. Hardly a sur-

prising finding!
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NOISE/HEARING EXPERIMENT

INSTRUCTIONS TO SUBJECTS

1. On experiment days, you are asked to wear the earmuffs provided for one hour before
the pre-noise test. During that hour, you may study, read, or just meditate in a quiet place,
but please remain sitting quietly. Should you need to visit the rest-room while waiting,
please tell the experimenter and keep the earmuffs on.

2. jit the end of the waiting hour, you enter the soundproof chamber (in Room 323 in the
Engineering Labs), where the procedure is as follows:

TIME (Minutes) PROCEDURE

-05 (approx) Enter soundproof room and be seated. Take off earmuffs and spectacles
(if worn). Put on earphones (BLUE ?hone on LEFT ear). Make sure
that the headband carrying the earphonetj is comfortably adjusted for you:
IT IS IMPORTANT THAT, once the phones are on your head and the test
has begun, YOU DO NOT CHANGE THEIR POSITION until the experimenter
says that you may remove them. Hold the pushbutton (provided for hear-
ing tests) in a comfortable position. When you are ready, the chamber
door will be closed and you will hear further test instructions over the
intercom. Speak up if you wish to stop the test at any time or if anything
does not seem right with the earphones or other equipment.

-03 (approx) Practice hearing test in RIGHT ear (six tones in succession).

0 (Begin Test) First "FULL" hearing test: six tones in succession, first in the LEFT,
then in the RIGHT ear, without a break.
Do not move the earphones after this test.

07 After a verbal warning and a "Three - Two - One" countdown from the
experimenter, you will hear the test noise in your earphones. This
noise has a rushing or roaring quality. It builds up in less than a second
to a steady level and stops equally suddenly. The experiminter will
tell you how long it is going to last on each occasion: you only hear the
test noise once on any experiment day. Do not move the earphones. The
"SHORT" hearing test begins one minute after the test noise stops.

10 (approx) "SHORT" hearing test: two tones in succession, first in the LEFT and
then in the RIG "T ear. After this test, the door will bz opened and the
experimenter w 11 say when you may remove the earphones. You will
then be asked t& reply to some simple questions about your subjective
reactions to the rushing test noise. There will then be asked to reply
to some simple questions about your subjective reactions to the rushing
text noise. There will then be a 20-minute interval, during which you
rnmay read or meditate in the soundproof chamber (please don't leave it
unless necessary).

35 (approx) Second "FULL" hearing test (left and right ears).

3. Thank you for attending.
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APPEN DIX B

NOISE RATING SCALES
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Date:
Subject No.
Noise:

NOISE RATING SCALES

Please would you use the following scales to rate your personal reactions to
the rushing noise to which you listened. Your name is not required on this
form. Please reply to all four questions.

1. How loud/soft was the noise? Please check ONE box-

()Extremely soft

()Very soft
Soft

()Not very soft
Middling

()Not very loud
Loud

()Very loud
()Extremely loud

2. Indicate your feelings about the noise (check ONE box):

I liked it
()I disliked it

I have no feelings about it

3. How pleasant/ unpleasant was the noise? To answer this question, please
put a cross -mark (thus: -- ) on the heavy line below to show the
direction and strength of your feeling. If you have no feeling one way or
the other, mark the middle of the line. If you found the noise pleasant,
mark the line to the left of center; if you found the noise unpleasant,
mark the line to right of center. The further off center you mark (in
either direction), the stronger is the indication of your feelings about
the noise: the ends of the line represent extreme feelings of pleasant-
ness or unpleasantness:

(Increasing pleasantness) (Increasing unpleasantness)

4. If noise like that which you have just heard went on continuo-usly while
you were trying to concentrate (study or read), how would it affect your
task? (Check ONE box)

C)It would help a lot
It would help a little
It would make no difference
It would interfere a little
It would interfere a lot
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APPENDIX C

HEARING THRESHOLD LEVEL (HTL) SCORES

FOR 400 NOISE EXPOSURES (ORGANIZED BY SUBJECT)

A
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SUBJECT i MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 0!0/ ±30/
DURATION(SEC) 40 16P 1000 160 10 40 1 10 1 10

HTL PRACTICEIRIGHTS
500 HZ 9 21 5 10 i1 3

1000 HZ 6 5 -3 -3 5 0
2000 HZ 5 0 -3 0 -2 -3
3000 HZ 8 6 1 1 8 3
4000 HZ 9 4 1 1 4 1±
6000 HZ 13 18 ±0 22 21 15

HTL PRE-TESTLEFTI
500 HZ 16 16 0 7 29 7

1000 HZ 5 5 -5 0 4 -3
2009 HZ 2 1 -5 -3 -1 -2
3040 HZ 3 4 -2 1 2 ?
4000 HZ 6 6 -1 2 2 1
6000 HZ 16 ±8 8 20 21 19

HTL PRE-TESTRIGHTI
500 HZ 18 14 4 ±0 ±2 10

±000 HZ 5 3 -3 -3 2 -3
2000 HZ 4 2 -3 0 2 -1
3000 HZ 6 8 ± 1 ±0 0
4000 HZ 9 4 1 1 ±0 3
6000 HZ 13 24 12 22 25 14

HTL POST(2)pLEFTI
3000 HZ 2 7 0 1 1 0
4000 HZ 8 1. 2 -1 2 1

HTL POST(2),RIGHTI
3000 HZ 5 12 2 2 6 9
4000 HZ 10 ±5 2 1 7 4

HTL POST(30),LEFTS
500 HZ i5 18 0 7 6 5

1000 HZ 0 5 -2 0 4 -3
2000 HZ ± 2 -2 -f, -3 -3
3000 HZ 2 8 0 -1 1 -1
4000 HZ 8 14 4 5 3 2
6000 HZ t0 21 16 ±0 15 1t

HTL POST(30),RIGHTI
500 HZ 1± 14 3 9 6 4

1000 HZ 3 3 -4 4 -2 -2
2000 HZ 0 -2 -2 0 0 -4
3000 HZ 2 12 1 4 2 0
4000 HZ 10 12 2 1 1 -1
6000 HZ 20 26 18 19 12 8
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SUBJECT 2 MALE 26 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ L25/ 130f 130f
DURATION(SEC) 40 ±60 1000 160 1C 40 1 10 1 t0

HTL PRACTICERIGHT:

500 HZ -5 -3 -4 -5 -6 -8 ±0 t0
1000 HZ -2 -3 -4 -T -10 -7 6 5
2000 HZ 3 -2 1 -7 -f -5 12 10
3000 HZ -2 -4 -7 -8 -1o -5 £0 5
4000 HZ -2 -10 -2 -7 -9 -7 12 1£
6000 HZ 9 -10 0 -1 2 14 16 12

HTL PRE-TESTLEFTI
500 HZ -4 -2 -5 -8 -8 -8 9 6

1000 HZ -3 -3 -6 -10 -7 -B ±0 8
2000 HZ -2 -3 -5 -9 1 -8 0 2
3000 HZ -4 -2 -7 -10 -2 -8 8 2
4000 HZ -2 1 -4 -4 -5 1 8 11
6000 HZ -3 -2 -4 -7 -7 -7 8 6

HTL PRE-TEST,RIGHTS
500 HZ -4 -7 -2 -3 -6 -6 9 13

1000 HZ -4 -1 -4 -9 -8 -7 5 2
2000 HZ -3 -10 -3 -9 -9 -5 10 8
3000 HZ -3 -2 -2 -9 -9 -7 9 5
4000 HZ -2 1 -7 -7 -10 -10 10 i1
6000 HZ 7 2 -5 -5 -5 -10 ±6 10

HTL POST(2),LEFTS
3000 HZ 2 -1 -6 -7 -9 0 3 8
4000 HZ 4 4 -2 -1 -3 -2 17 11

4TL POST(2)tRIGHTS
3000 HZ -3 1 -6 -_ -9 -5 10 10
4000 HZ -4 2 -4 -3 -5 -1 t0 11

HTL POST(30),LEFTS
500 HZ -5 -5 -6 -7 -8 -10 10 11

1000 HZ -4 -4 -1 -9 -8 -10 1± 8
2000 HZ -4 -4 -6 -t0 -9 -10 2 3
3000 HZ -4 -3 -6 -10 -8 -9 8 4
4000 HZ 2 1 -2 -2 -3 -8 12 9
6000 HZ -2 5 -8 -3 -5 -10 ±0 11

HTL POST(30),RIGHTI
500 HZ -4 -4 -5 -6 -9 -t0 12 11

1000 HZ -• -4 -6 -±0 -9 -9 3 7
2000 HZ -4 -3 -7 -9 -1 -9 16 It
3000 HZ -4 1 -8 -9 -7 -9 11 9
4030 HZ 3 1 -6 -2 -5 -8 14 12
6000 HZ 20 -3 4 -1 7 -9 20 28
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SUBJECT 3 FEMALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ £301 130/

OURATION(SEC) 40 160 1000 160 £0 40 1 t0 1. t0

HTL PRACTICERIGHTs
500 HZ £ 8

1000 HZ -2 5
2000 HZ -7 -5
3000 HZ -i0 -4

4000 HZ -4 -8
6000 HZ 3 -2

HTL PRE-TESTLEFTS
500 HZ -3 10

1000 HZ 0 22

2a00 HZ -2 2
3000 HZ -10 -5

.#000 HZ -1O -5

6000 HZ -10 -4

HTL PRE-TESTRIGHTS
500 HZ 1 6

i000 HZ -4 3
2000 HZ -4 £8

3000 HZ -8 -7

4000 HZ -6 -8
6000 HZ -i -3

HTL POST(2)]LEFTS
3000 HZ -8 3

4000 HZ -8 -7

HTL POST(2), ZIGHTI
3000 HZ -6 -10
4000 HZ -6 -tO

-ITL POST(30)oLEFTI
500 HZ 10 4

£000 HZ 1 9

2000 HZ 2 1
3000 HZ -9 1

4000 HZ -9 -5
6000 HZ -3 0

HTL POST(30)vRIGHTI
500 HZ 1 8

1000 HZ -4 7
2000 HZ 4 -5

3000 HZ -7 -5

4000 HZ -4 -7
6000 HZ 17 2
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SUBJECT 4 HALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ £15/ 120/ 120/ 125/ 125f 130/ 130/

OURATION(SEC) 40 160 1000 160 10 40 1 £0 £ t0

HTL PRACTICERIGHTI
5oc HZ 7 6 -5 5 3 4 V

1000 HZ 9 2 -3 2 1 2 6 £0
2000 HZ -6 -tO -6 -5 -3 -7 -3 1

3000 HZ -3 -3 -6 -4 -6 -6 2 6

4000 HZ 1 -2 -6 -3 -5 0 2 3

6000 HZ 5 13 £3 14 £0 -5 12 22

HTL PRE-TEST, LEFT:
500 HZ £0 5 -2 1 3 7 6 8

1000 HZ 2 -1 -3 -1 1 9 3 14

2000 HZ -3 -7 -7 -5 -4 -1 -3 2
S3000 HZ -£ -2 -4 0 2 7 2 12

4000 HZ 4 4 -3 4 2 8 4 12

6000 HZ 20 18 14 22 24 19 20 30

HTL PRE-TESTIRIGHTS

500 HZ 6 6 -5 2 -1 3 4 30

£000 HZ 5 -2 -3 2 0 8 -£ 11

2000 HZ -£0 -£0 -7 -5 0 -2 -3 3

3000 HZ -3 -4 -5 -4 2 0 2 9

4000 HZ 2 -4 -P -2 -3 0 2 10

6000 HZ 6 9 -£0 12 £2 £2 £2 22

HTL POST(2)9LEFTI
3000 HZ 9 £1 -2 25 3 9 6 4

4000 HZ £0 20 3 28 6 £0 7 4

HTL POST(2)vRIGHT!
3000 HZ -2 1 -7 25 -2 i8 0 1

4000 HZ -1 4 -6 29 -2 4 7 8

4TL POST(30),LEFTI
500 HZ 11 6 -3 -2 7 £0 18 14

1000 HZ 5 3 -3 -2 4 4 2 11

2000 HZ -4 -7 -7 -6 -5 -5 -2 4
3000 HZ -1 1 -3 4 3 8 -3 1I

4000 HZ 0 4 -2 3 £ 9 7 8

6000 HZ £ 24 17 15 25 19 21 23

HTL POST(30),RIGHTS
500 HZ 5 6 -4 3 5 4 1£ 22

1000 HZ 1 1 -4 -2 4 4 6 9

2000 HZ -6 -5 -7 -3 -3 1 1 7

3000 HZ -4 -3 -4 0 2 1 6 5

4000 HZ -£ -1 -4 -5 -1 £ 5 2

6000 HZ 4 17 16 28 26 14 16 20
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SUBJECT 5 FEMALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ i2G/ 125/ 1251 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 £0 1 10

HTL PRACTICERIGHT:
500 HZ 8 8 6 8

1000 HZ 1 5 1 2
2000 HZ 1 4 0 6
3000 HZ 2 2 2 5
4000 HZ 4 3 3 8
6000 HZ 2 13 11 11

HTL PRE-TEST#LEFTI
500 HZ 4 7 7 6

1000 HZ -5 4 -1 0
2000 HZ -i 3 1 2
3000 HZ 4 4 3 6
4000 HZ 5 4 3 10
6000 HZ 9 11 18 11

HTL PRE-TESTRIGHTS
500 HZ 3 4 6 4

1000 HZ -2 5 4 -1
2000 HZ 1 3 0 2
3000 HZ 2 4 2 5
4000 HZ 3 2 4 7

6000 HZ 4 13 l1 9

HTL POST(2),LEFTS
3000 HZ 10 10 12 19
4300 HZ 12 10 0 14

4TL POST(2),IIGHTI
3000 HZ 2 8 4 16
4000 HZ 5 5 6 19

HTL POST(30),LEFT$
500 HZ 4 10 4 11

1000 HZ -1 2 -1 3
2000 HZ -2 2 -2 9
3000 HZ 4 7 1 9
4000 HZ 6 9 2 11
6000 HZ 11 14 ±9 ii

4TL POST(30),RIGHTI
500 HZ 5 9 4 6

1000 HZ 1 10 1 -2
2000 HZ 1 7 1 4
3000 HZ 2 9 1 8
4000 HZ 5 7 1 11
6000 HZ 0 15 10 12
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pF SUBJECT 6 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ t201 125/ 125/ 130/ 130/

DURATION(SEC) 40 160 1000 160 10 40 1 10 I to

HTL PRACTICEgRIGHTI
500 HZ 10 1 1 5 5 18 20 0

1000 HZ 9 4 1 -3 0 6 10 0

2000 HZ -± -3 -5 -6 -t 4 4 0

3000 HZ 0 -4 -8 -7 -7 1 0 -1

4000 HZ 5 1 -3 -5 0 0 5 7

Goo0 HZ -2 7 -2 -4 -6 1 3 0

HTL PRE-TESTGLEFTI
500 HZ 10 31 6 6 4 13 14 3

1000 HZ 6 8 3 2 3 16 a 0

2000 HZ -2 -3 -7 -6 -3 3 0 -6

3000 HZ -1 0 -8 -8 -7 6 0 -4

4000 HZ 0 0 -1 -6 -4 3 9 -2

"6000 HZ 2 0 6 0 -2 3 11 1

HTL PRE-TEST2RIGHTIi'500 HZ t0 3 1 1 13 15 a

3000 HZ 9 5 0 -6 1 42 1 0

2000 HZ - 1 -5 - -3 3 6 -4

3000 HZ 0 -2 -8 -9 -6 5 21 -5
4 •000 HZ 5 0 -3 -6 0 1 7 2

6000 HZ -2 3 -3 -7 -4 4 7 -

HTL POST3(2),LEFTt
3000 HZ 5 3 -6 -6 -8 2 1 -7

4000 HZ 3 1 1 -7 -4 2 6 -2

HTL POST (2)*RIGHT $

3000 HZ 2 2 -8 -8 -9 3 2 0

4000 HZ -2 6 -3 -5 -3 4 7 3

HTL POST(30)HLEFTI
500 HZ 60 51 4 6 7 9 49 7
£000 HZ 5 5 -1 2 1 15 17 7

2000 HZ 2 -6 -6 -6 -6 2 0 -5

3000 HZ 2 -1 -9 -6 -8 3 -1 0

4000 HZ -2 0 -3 -4 -3 5 4 -2

6000 HZ -3 4 1 6 -3 2 7 7

HTL POST(30) PRIGHT5500 HZ 6 5 1 4 -2 Is 9 10

i000 HZ 4 1 -2 1 -1 7 6 3

7,000 HZ -2 -6 -4 -6 -6 4 2 -2

3000 HZ 2 -4 -10 -9 -6 2 -6 -5

40 00 HZ 4, -1 -8 -1 -5 3 4. 2

6000 HZ -3 4+ 3 -6 -'8 2 9 3



SUBJECT 7 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 1251 130/ 130/
DURATION(SEC) 40 160 1000 160 ±0 40 1 t0 1 10

HTL PRACTICERIGHTS
500 HZ 4 1 -2 1 16 3

1000 HZ -1 -1 -4 -2 -3 -1
2000 HZ -3 0 0 1 0 -3
3000 HZ 7 t0 It a -7 a4000 HZ 1 2 0 7 -1 1
6000 HZ 13 ±0 16 8 1- 7 b

HTL PRE-TESTLEFT$
500 HZ 1 0 1 0 1 5

±000 HZ 0 -4 -4 -2 -3 1
2000 HZ 2 -3 -1 -2 -2 1
3000 HZ 3 1 2 0 2 4
40U0 HZ 5 0 1 0 2 8
6000 HZ 12 1i ±0 5 14 13

HTL PRE-TESTRIGHTI
500 HZ I 0 -3 1 i1 17

1000 HZ -1 -3 -4 -2 -2 0
2000 HZ -3 3 0 2 0 0
3000 HZ 6 8 9 1± 9 8
43000 HZ 2 2 0 13 1 0
6000 HZ 12 ±8 ±5 23 12 18

HTL POST(Z)PLEFTI
3000 HZ 3 2 5 3 5 7
4000 HZ 5 0 7 1 5 7

HTL POST(2)PRIGHTt
3000 HZ ±0 1± 8 12 9 13
4000 HZ 0 5 12 7 1 -10

HTL POST(30),LEFTt
500 HZ 3 2 1 ± 0 -2

1000 HZ -1 -3 -5 -3 -4 -4
2000 HZ -2 -5 -1 -4 -3 -3
3000 HZ 0 -1 2 -2 6 -4
4000 HZ 2 -2 5 0 3 0
6000 HZ 10 7 15 10 18 12

HTL POST(30),RIGHTI
500 HZ 2 -1 0 0 6 3

±000 HZ 0 -3 -3 -1 -1 0
2000 HZ -3 -3 -2 1 -2 -1
3000 HZ ±0 8 10 10 6 1±
4000 HZ 0 -2 0 5 1 2
6000 HZ 13 14 13 13 1t 18
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SUBJECT 8 HALE 22 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 1±5/ 120/ 120/ 125/ 125/ 130f 130/
DURATION(SEC) 40 160 1000 160 10 40 1 10 . 10

HTL PRACTICERIGHTI500 HZ "i -5

0ooo HZ -7 -7
2000 HZ -6 -8
3000 HZ -4 -6
4000 HZ -5 -6
6000 HZ -5 4

HTL PRE-TESTLEFTS
500 HZ -4 -1

1000 HZ -5 -5
O000HZ -6 -6

3000 HZ -3 -6
4000 HZ -3 -6

6000 HZ 4 -i

HTL PRE-TESTqRlGHTf
500 HZ -5 -5

±000 HZ -4 -7
2000 HZ -6 -7
3000 HZ -5 -6
4000 HZ -2 -5

6000 HZ 1 2

HTL POST (2)LEFTS
3000 HZ -3 2
4000 HZ -3 -8

HTL POST(2)9RIGHTI
3000 HZ -5 -8
4000 HZ -4 -8

HTL POST (30) ,LEFT I
500 HZ -2 0

±000 HZ -5 -6
2000 HZ -5 -5
3000 HZ -5 -54ii/000 HZ -6 -4
6000 HZ 5 -4

HTL POST(30)tRIGHTIJ
500 HZ -3 -5

±000 HZ -2 -5
2000 HZ -7 -6
3000 HZ -6 -4
4000 HZ -3 -5
6000 HZ -6 -5
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SUBJECT 9 MALE 19 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15/ 120/ 120/ 125/ 12M/ 130/ 130/

OURATION(SEC) 40 160 1000 160 10 40 1 ±0 1 10

HTL PRACTICEvRIGHTI
500 HZ 4 11

1000 HZ 3 6
2000 H7 10 11
3000 HZ -4 5
4000 HZ -3 1
6000 HZ 5 6

HTL PRE-TESTILEFTI
500 HZ 1 14

1000 HZ 2 9
2000 HZ 1 5
3000 HZ -± i
4000 HZ -6 -4
6000 HZ 5 9

HTL PRiE-TESTIRIGHTI
500 HZ 0 9

1000 HZ -3 -5
2000 HZ 6 14
3000 HZ -4 I5
4000 HZ -1 -2
6000 HZ 4 1

HTL POST(2)PLEFTS
3000 HZ 0 9
4000 HZ -6 -4

HTL POST(2)9RIGHTI
3000 HZ -5 0
4000 HZ -3 -1

HTL POST(30),LETIT
500 HZ 4 8

1080 HZ -2 4
2000 HZ 0 0
3000 HZ -3 -2
4000 HZ -5 -7
6000 HZ ±0 12

HTL POST(30)oRIGHTS
500 HZ 1 6

1000 HZ -1 3
20(O HZ ± 6
3000 HZ -5 -1
4000 HZ -3 -1
6000 HZ -1 5
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SUBJECT 10 MALE 21 YEARS OF AGE

IWTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125f 130/ 130/

DURATION(SEC) 40 160 1000 160 10 40 1 t0 1 10

HTL PRACTICEPRIGHTI
500 HZ -3 -"

1000 HZ -4 -6
2000 HZ -4 -3
3000 HZ -4 -5

4000 HZ -6 -6
6000 HZ £ -5

HTL PRE-TESTPLEFTI
500 HZ -1 -2

1000 HZ -5 -5
2000 HZ -5 -5

3000 HZ -5 -5
4000 HZ -7 -7
6000 HZ -5 -4

HTL PRE-TESTRIGHTI
500 HZ -3 -4

£000 HZ -6 -5
2000 HZ -5 -4
3000 HZ -4 -5
4000 HZ -6 -6
6000 HZ 1 -5

%TL POST(2),LEFTS
3000 HZ -5 -4
4000 HZ -7 -8

HTL POST(2)9RIGHTI
3000 HZ -4 -4
4000 HZ -3 -4

HTL POST(30),LEFTl
500 HZ -i "I

1000 HZ -5 -5
2000 HZ -5 -3
3000 HZ -5 -2
4000 HZ -7 -6
6000 HZ -4 -4

HTL POST(30),RIGHTI
500 HZ -4 -3

1000 HZ -5 -5
2000 HZ -4 -3
3000 HZ -2 -2
4000 HZ -4 -5
6000 HZ 0 --
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SUBJECT i FEMALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15/ 120/ 120/ t25/ 125/ 130/ 130/
DURATION (SECW 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTR
500 HZ -6 4 -2 -1 0 0

1000 HZ 12 5 -1 -6 0 6
2000 HZ 1 -2 -5 -_ -6 -5
3000 HZ 0 -5 -6 -6 -6 -8
4000 HZ -5 -6 -6 -8 -6 -8

6000 HZ 2 8 -2 2 -2 1

HTL PRE-TESTLEFT:
500 HZ 7 8 -2 -4 -1 0

±o0o HZ -1 2 -3 -4 -2 £

2000 HZ - 1 -i -3 0 1 0
3000 HZ -4 -7 -7 -6 -6 -6
4000 HZ -5 -6 -7 -6 -7 -6
6000 HZ 7 1 8 1 8 3

HTL PRE-TESTRIGHTI
500 HZ 5 0 -2 -2 -2 -4

1000 HZ 5 2 -2 -4 0 4
2000 HZ -3 -4 -4 -7 -6 -5
3000 HZ -4 -5 -6 6 -6 -8

4000 HZ -6 -7 -6 -7 -6 -7
6000 HZ 2 5 -2 3 -4 2

'ilL POST (2)LEFTI
3000 HZ -3 -4 -5 -5 -4 -4
40CI HZ -5 -1 -7 -7 -6 -4

HTL POST(2),RIGHTS
3000 HZ -4 -4 -3 -6 -7 -5
4000 HZ -6 -5 -7 -7 -7 -2

HTL POST(30),LEFTt
500 HZ 11 4 1 -2 -1 0

1000 HZ 2 2 -3 -2 -1 5
2000 HZ 3 0 -2 -5 -1 5
3000 HZ -3 -, -6 -7 -4 -5
4000 HZ -5 -5 -7 -7 -6 -4
6000 HZ 13 1 8 0 6 12

HTL POST(30),RIGHTI
500 HZ 5 2 -3 -3 -2 -3

1000 HZ 3 5 2 -1 5 5
2000 HZ -4 -7 -6 -7 -5 -5
3000 HZ -4 -6 -6 -7 -6 -6
4000 HZ -6 -6 -8 -7 -7 -6
6000 HZ 2 3 -Z 0 -2 5
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SUBJECT 12 FEHALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1±5/ 12O/ ±20/ 125/ L25/ 130/ 130/

OURATION(SEC) 40 1.60 ±000 160 10 40 1 £0 1 10

HTL PRACTICEPRIGHTS
500 HZ 1 3

£000 HZ -5 £

2000 HZ -6
3000 HZ -7 1
4000 HZ -6 -±

S6000 HZ -4 5

HTL PRE-TESToLEFT8
500 HZ 2 9
5000 HZ 0 5

2000 HZ -6 -2
3000 HZ 8 9
4000 HZ 1 -3
6000 HZ -i 5

HTL PRE-TESTRIGHTtIS500 HZ 0 3

1000 HZ -5 2

2000 HZ -2 6
3000 HZ -7 1
4000 HZ -1 -2

•'6000 HZ -1 1

HTL POST(3) ,LEFTS
3000 HZ 12 25
4000 HZ 2 1-1

HTL POST(2)9RIGHT8

3000 HZ -5 -7
3000 HZ - -

HTL POST (3 O)PLEFT I

500 HZ 3 5
6000 HZ -6 -7
2000 HZ -7 -7
3000 HZ 4 -

4000 HZ 0 -
6000 HZ iO 8

HTL POST(30)PRTGHTI
500 HZ 1 -2

1000 HZ 0-5
2000 HZ a -2

3000 HZ -8 -8
4000 HZ -± 0
:-000 HZ -2 -6
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SUBJECT 13 FEMALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1i5/ 120/ 120/ 125/ 125/ 130/ 130f
DURATION (SEC) 40 160 1000 160 ±0 40 1 10 1 10

HTL PRACTICEpRIGHTS
500 HZ 0 14 -2 0 4 8

1000 HZ -2 6 -2 -3 2 3
2000 HZ 4 4 -4 -2 1 -1
3000 HZ -1 2 -8 0 -1 -8
4000 HZ 5 4 -5 10 3 0
6000 HZ 11 12 19 22 13 8

HTL PRE-TFSTPLEFTI
500 HZ 3 12 6 4 2 6

1000 HZ 4 10 -1 5 6 0
2000 HZ 3 4 1 5 2 0
3000 HZ .5 -4 -2 -5 -7 -tO
4000 HZ -1 6 1 7 1 -1
6000 HZ 12 19 10 17 14 21

HTL PRE-TESTIRIGHTS
500 HZ 7 12 -2 6 7 6

i000 HZ 2 6 -2 0 2 3
2000 HZ 2 3 -4 0 1 -3
3000 HZ 3 2 -8 ± -1 -8
4000 HZ 4 2 -4 10 3 0
6000 HZ 9 14 20 23 ±8 20

HTL POST(2),LEFTO
3000 HZ -6 -5 0 -5 -8 ±
4000 HZ 4 -6 1 10 3 -1

HTL POST(2),RIGHTI
3000 HZ 3 I1 -8 1 1 -8
4000 HZ 5 6 3 3 2 2

HTL POST(30),LEFTI
500 HZ 6 2 13 1 1 4

i000 HZ 3 -1 2 2 5 5
2000 HZ 3 -5 -4 -1 -1 -3
3000 HZ -6 -1 -4 -4 -4 0
4000 HZ 6 5 0 5 3 2
6000 HZ 26 21 12 26 21 22

HTL POST(30),RIGHT:
500 HZ 4 12 -1 13 7 9

1000 HZ -5 4 -3 3 1 0
2000 HZ 0 3 -4 1 1 -1
3000 HZ -4 7 -8 3 -1 -4
4000 HZ -5 -1 0 11 -5 0
6000 HZ 11 13 21 20 18 23
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SUBJECT 14 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15/ £201 120/ 125/ 1251 ±30/ 130/
DURATION(SEC) 40 160 1000 160 £0 40 1 £0 1 10

HTL PRACTICEORIGHTS
500 HZ -2 0

1000 HZ 0 1
2000 HZ 2 -1
3000 HZ 5 5
4000 HZ -i 3
6000 HZ 3 5

HTL PRE-TESTLEFT
500 HZ -1 1
£ i000 HZ 0 1
2000 HZ -8 0
3000 HZ 9 9
4000 HZ 9 -4
6000 HZ 1 6

HTL PRE-TESTRIGHTS
500 HZ -1 4
.00 0HZ 7 2
2000 HZ 1 -2
3000 HZ £0 9
4000 HZ 7 4
6000 HZ 3 14

HTL POST(2),LEFTI
3000 HZ 8 6
4000 HZ 9 -1

HTL POST (2)RIGHTI
3000 HZ 8 9
400O HZ 8 7

HTL POST(30)hLEFTI
500 HZ -2 -7
£000 HZ -4 -5
2000 HZ -8 -9
3000 HZ 7 1
4000 HZ 8 -Z
6000 HZ 2 -.

HTL POST(30),RIGHTI
500 HZ -1 -6

£000 HZ 2 i
2000 HZ 0 -5
3000 HZ -2 4
4000 HZ 0 1
6000 HZ 3 l0
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SUBJECT 15 FEMALE 18 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ ii/ .120/ 120/ S5/ 12 F.,' 130/ 130/
DURATION(SEC) 40 £60 1000 160 £0 40 £ i, 1 10

HTL PRACTICERIGHTI
500 HZ 7 8

1000 HZ 3 1
2000 HZ ±7 9
3000 HZ 9 £
4000 HZ 0 -5
6000 HZ 15 -2

HTL PRE-TESTPLEFTt
500 HZ 3 3
£000 HZ 6 1
2000 HZ 8 4
3000 HZ 1 -3
4000 HZ -3 -3
6000 HZ 3 3

HTL PRE-TESTPRIGHTS
500 HZ 4 2

i000 HZ 3 1
2000 HZ 21 L 4
3000 HZ 8 1
4000 HZ -1 -5
6000 HZ 13 -2

HTL POST(2),LEFTa
3000 HZ 7 -±
4000 HZ -3 -2

HTL POST(2),RIGHTI
3000 HZ 9 -3
4000 HZ -5 -5

HTL POST(30) fLEFTI
500 HZ -1 0

1000 HZ -5 -2
2000 HZ -4 0
3000 HZ -6 -5
4000 HZ -5 -5
6000 HZ -1 4

ITL POST(30),RIGHT:
500 HZ -4 3

±000 HZ -4 4
2000 HZ 16 23
3000 HZ -2 7
4000 HZ -7 -6
6000 HZ -4 0
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SUBJECT 16 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1±5l 120/ 1201 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 i0 40 1 £0 £ £0

HTL PRACTICERIGHTS
500 HZ -3 -5

1000 HZ -4 0
2000 HZ -5 -3
3000 HZ 0 0
4000 HZ -8 -6
6000 HZ -4 4

HTL PRE-TESTLEFTI
500 HZ -i 5

1000 HZ -8 -4
2000 HZ -7 -4
3000 HZ .' -3
4000 HZ -2
6000 HZ -4 2

HTL PRE-TESTRIGHTS
500 HZ -3 -3

1000 HZ -6 -5
2000 HZ -5 -5
3000 HZ 0 0
4000 HZ -8 -6
6000 HZ -. ±

HTL POST(2),LEFTI
3000 HZ 2 3

4000 HZ -3 0

"HTL POST(2),IIGHTI
3000 HZ -± i
4000 HZ -2 -4

HTL POST(30),LEFTS
500 HZ -1 7

±000 HZ -7 -5
2000 HZ -1 -4
3000 HZ ± -5
4000 HZ 3 -3
6000 HZ -2 ±O

ITL POST(30),RIGHT:
500 HZ 2 -5

1000 HZ -5 -7
2000 HZ -6 -6
3060 HZ 0 -4
4000 HZ -4 -6
6000 HZ 9 6
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SUBJECT 17 MALE 23 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 164 ±0 40 ± 10 1 j

HTL PRACTICERIGHTS
500 HZ 3 -3

1000 HZ -2 -5
2000 HZ -1 -4
3000 HZ 1 0
4000 HZ 1 -3
6000 HZ -5 3

HTL PRE-TESTLEFTS
500 HZ 1 -i

±000 HZ -2 -4
2000 HZ -1 3
3000 HZ 2 -4
4000 HZ 1± 15
60C0 HZ 9 9

HTL PRE-TESTRIGHTI
500 HZ 1 1

±000 HZ -3 -5
2000 HZ -4 -4
3000 HZ -± ±
4000 HZ -i -4
6000 HZ -5 4

HTL POST(2),LEFTI
3000 HZ 3 3
4000 HZ 13 t9

HTL POST(2),RIGHTS
30U0 HZ 1 4
4000 HZ 6 6

ITL POST(30),LEFTt
500 HZ 0 1

1000 HZ -3 -2
2o00 HZ -3 4
30U0 HZ 0 2
4000 HZ ±o 20
6000 HZ ±0 i1

HTL POST(30);RIGHTS
500 HZ -1 1

1000 HZ -3 -2
2000 HZ -4 -3
3000 HZ 1 4
4000 HZ 1 ±
6000 HZ 11 6
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SUBJECT 18 MALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ U15/ 120/ L20/ 125/ 125/ 130/ 130/OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICE9RIGHTS
500 HZ 4 6

1000 HZ -5 1
2000 HZ -4 -5
3000 HZ -i 1
4000 HZ ± 3
6000 HZ 13 4

HTL PRE-TESTLEFT2
500 HZ 9 6

1000 HZ -I 1
2000 HZ -1 0
3000 HZ 2 04000 HZ 3 0

6000 HZ 6 10

HTL PRE.-TESTRIGHT:
500 HZ 4 2

i000 HZ -4 -3
2000 HZ 14 -2
3000 HZ 4 0
4000 HZ 3 1
6000 HZ 14 7

HTL POST(2),LEFTI
3000 HZ 3 7
4000 HZ 1 10

HTL POST(2),RIGHTI
3000 HZ -2 11
4000 HZ 2 7

HTL POST(30),LEFTI
500 HZ 3 6

1000 HZ 0 0
2000 HZ -2 -3
3000 HZ 2 6
4000 HZ 1 6
6000 HZ 9 10

HTL POST(30),RIGHTI
500 HZ 2 2

1000 HZ -3 -2
2000 HZ 1 0
3000 HZ -2 4
4000 HZ 3 1
6000 HZ 7 12
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SUBJECT 19 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHT1
500 HZ 9 10

1000 HZ 1 2
2000 HZ ± 5
3000 HZ 3 3
4000 HZ 0 0
6000 HZ 13 16

HTL PRE-TESTLEFTI
500 HZ 4 13

1000 HZ 3 5
2000 HZ 6 10
3000 HZ 2 4
4000 HZ -5 -1

6000 HZ i5 14

HTL PRE-TESTRIGHTl
500 HZ 8 13

1000 HZ 2 8
2000 HZ 2 9
3000 HZ 3 5
4000 HZ ± 7
6000 HZ 11 18

ITL POST(2),LEFTI
3000 HZ 5 3
40d0 HZ -5 0

HTL POST(2),4IGHTS
3000 HZ 6 1O
4000 HZ 3 2

-ITL POST(30),LEFTI
500 HZ 10 10

1000 HZ 5 -2
2000 HZ 9 9
3000 HZ 10 3
4000 HZ -1 0
6000 HZ 19 25

H TL POST(30) RIGHTI
500 HZ 12 10

1090 HZ 8 12
2000 HZ 6 7
3000 HZ 7 8
4000 HZ 6 13
6000 HZ 14 23
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SUBJECT 20 MALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 12?0/ 120/ 125/ 125/ ±30/ 130/
OURATION(SEC) 40 160 1000 ±60 10 40 1 ±0 1 10

SHTL PRACTICERIGHTt
500 HZ -2 -4 6 -3

1000 HZ -8 -5 -4 0
2000 HZ -6 -3 -6 1
3000 HZ -8 -5 4 -1
4000 HZ -9 -7 -2 -3
6000 HZ -5 -10 9 2

HTL PRE-TESTLEFTI
500 HZ -7 -3 -4 -1

1000 HZ -8 -6 -6 -4
2000 HZ -4 -7 15 -10
3000 HZ -5 -4 i5 -2
4000 HZ -8 -6 6 -4
6000 HZ 6 8 4 3

HTL PRE-TESToRIGHTI
500 HZ 6 -7 11 -10

1000 HZ 6 4 0 0
2000 HZ 18 -4 -2 7
3000 HZ 3 -5 -9 -2
4000 HZ -5 -6 -7
6000 HZ -2 14 -2 5

HTL POST(2),LEFTI
3000 HZ -i ±0 14 15
4000 HZ -8 0 16 8

HTL POST(2)tRIGHTI
3000 HZ -9 3 9 0
4000 HZ 0 -± 1 10

iITL POST(30),LEFTS
500 HZ -6 -4 2 -3

1000 HZ -7 -10 -1 -1O
2000 HZ -5 -9 -3 -t0
3000 HZ -2 -6 -4 -10
h4000 HZ -2 -5 -4 -8
6000 HZ -6 -8 -2 3

HTL POST(30),RIGHTI
500 HZ -7 -7 -1 -10

1000 HZ -7 -9 3 -10
_000 HZ -9 -9 -2 -7
3000 HZ -8 2 -I -5
4000 HZ -8 -10 1 -10
6000 HZ -9 -10 1 -8
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SUBJECT 21 FEMALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 1i2/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 ±60 10 40 1 ±0 1 10

HTL PRACTICEIRIGHT1
500 HZ -3 -2

1000 HZ -5 -I
2000 HZ -5 -3
3000 HZ 0 8
4000 HZ -i -1
6000 HZ 6 8

HTL PRE-TESTLEFTI
500 HZ -3 -4
1000 HZ 0 ±
2000 HZ -2 4
3000 HZ -6 -4
4000 HZ -10 -6
6000 HZ 0 14

HTL PRE-TESTRIGHTI
500 HZ -3 -4

1000 HZ -5 -4
2000 HZ -5 -4
3000 HZ 1 3
4000 HZ -4 -6
6000 HZ 6 7

HTL POST(2),LEFTI
3000 HZ 1 -5
4000 HZ -5 -i

HTL POST(2)tRIGHTS
3000 HZ 9 -1
4000 HZ 1 -5

HTL POST(30),LEFTS
500 HZ -1 -2
1000 HZ 2 0
2000 HZ -2 -i
3000 HZ -4 -4
4000 HZ -7 -6
6000 HZ 3 17

ATL POST(30)tRIGHTS
500 HZ -4 -4

1000 HZ -5 -3
2000 HZ -5 -5
3000 HZ -5 -1
4000 HZ -6 -5
6000 HZ 03 5
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XU
SUBJECT 22 MALE 22 YEARS OF AGE

INTENSITY(OBA) 92/ 92f 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICEvRIGHTI
500 HZ 4 7

1000 HZ 0 1
2000 HZ -5 -4
3000 HZ -6 -6
4000 HZ -5 -5
6000 HZ 5 8

HTL PRE-TESTLEFTS
500 HZ 3 3

1000 HZ -1 1
2000 HZ -1 -3
3000 HZ ± -2
4000 HZ 1 -5
6000 HZ -1 9

HTL PRE-TESTRIGHTI
500 HZ 3 4

1000 HZ -1 -1
2000 HZ -5 -73000 HZ -7 -6

4000 HZ -7 -5
6000 HZ -1 3

HTL POST(2),LEFTs
3000 HZ 5 54000 HZ 1 5

11% POST(2)PIZGHTS
3000 HZ -4 -1
4000 HZ -7 -3

HTL POST (30) ,LEFTS

500 HZ 5 1
1000 HZ 2 -2
2000 HZ -2 -3
3000 HZ 0 -1
4000 HZ -1 -6
6000 HZ 3 7

HTL POST(30)vRIGHTI
500 HZ 0 -1

1000 HZ 1 2
2000 HZ -2 -5
3000 HZ -5 -6
4000 HZ -5 -8
6000 HZ 5 6
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SUBJECT 23 MALE 23 YEARS OF AGE

INTENSITY(DBAI 92/ 92/ 92/ ±15/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 £0 1 ±0

HTL PRACTICERIGHTI
500 HZ -6 -8 6 1 14 12

1000 HZ -5 -7 3 1 9 4
2000 HZ -6 -6 -6 0 9 4
3000 HZ -8 -8 -5 -3 1 -1
4000 HZ -9 -9 1 -3 7 0
6000 HZ -5 -6 -4 -6 -1 -2

HTL PRE-TESTLEFTI
500 HZ 0 -4 1 7 i5 17

±0001 HZ -2 -1 -1 18 1± 8
2000 HZ -5 -6 -4 1 9 2
3000 HZ -7 -7 -4 0 7 -2
4000 HZ -7 -6 -6 0 8 3
6000 HZ -4 -5 9 1 ± 7

HTL PRE-TESTRIGHTS
500 HZ -4 -5 3 -2 12 8

1000 HZ -5 -6 -1 1 i 6
2000 HZ -6 -9 -7 0 10 2
3000 HZ -9 -10 -4 -3 8 0
4000 HZ -8 -5 -1 -1 8 0
6000 HZ -4 0 -4 -3 1 -2

HTL POST(2),LEFTS
3000 HZ -7 -7 1 ±0 8 -2
4000 HZ -4 -5 1 4 8 2

HTL POST(2), IGHT
3000 HZ -7 -T -2 1 0 2
4000 HZ -9 -8 -2 4 0 2

H'L POST(30),LEFTI
500 HZ 0 6 iz 22 23 18

1000 HZ 0 3 1± 9 20 9
2000 HZ -6 -5 3 1 3 3
3000 HZ -5 -4 -2 1 1 2
4000 HZ -8 -5 2 1 3 2
6000 HZ 0 -4 2 3 3 2

HTL POST(30),RIGHTI
500 HZ -4 -5 -1 ±0 10 10

1000 HZ -5 -4 2 9 11 0
2000 HZ -5 -5 1 9 4 3
3000 HZ -9 -6 -6 0 5 0
4000 HZ -9 -9 -3 2 1 0
6000 HZ -5 -5 1 1 6 3
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SUBJECT 24 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ ±30/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 1n

HTL PRACTICERIGHT3
500 HZ 2 6 10 11 4 15

1000 HZ -1 -4 7 5 4 9
2000 HZ -6 -5 0 -2 2 -2
3000 HZ -4 -5 -1 -3 5 -2
4000 HZ -5 -5 -3 -4 1 -2
6000 HZ 7 12 30 22 ±2 20

HTL PRE-TESTLEFTS
500 HZ -2 1 4 7 7 a

1000 HZ .4 3 4 4 8 6
2000 HZ .5 0 1 3 4 7
3000 HZ -4 -1 -5 -5 -5 2
4000 HZ -5 -5 -4 -5 -3 -2
6000 HZ 4 17 12 V7 18 14

HTL PRE-TESTRIGHTI
500 HZ -1 2 7 8 13 15

±000 HZ -2 3 7 8 11 7
2000 HZ -6 -5 0 -3 4 -3
3000 HZ -4 -4 0 -3 1 -3
4000 HZ -5 -5 -3 -4 -5 -2
"6000 HZ 4 15 25 22 21 20

HTL POST(2) pLEFTI
3000 HZ -3 2 1 -5 -2 3
4000 HZ -5 -4 0 -3 -6 1

HTL POST(2)9,IGHTl
3Q00 HZ -3 -2 -1 3 3 4
4000 HZ -5 4 -5 0 -2 3

HTL POST(30),LEFT#
500 HZ -3 5 5 8 7 7

1000 HZ -5 5 4 9 4 6
2000 HZ -5 -5 0 1 0 1
"3000 HZ -6 -3 1 -5 -6 -1
4000 HZ -6 -4 -5 0 -6 -7
6000 HZ 5 17 13 23 13 1.

HTL POST(30),RIGHTI
500 HZ -4 2 2 11 12 11

1000 HZ -3 6 3 3 11 8
2000 HZ -6 -3 -6 2 2 -2
3000 HZ -6 -2 -1 3 -Z -1
"4000 HZ -6 1 -3 2 -3 -1
600C HZ -5 14 -6 26 12 11
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SU13JECT 25 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ qW/ 115/ £20/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 £0 40 1 10 1 t0

rTL PRACTICERIGHTS
500 HZ 6 -2

1000 HZ -4 -5
2000 HZ -4 -5
3000 HZ -6 -4
4000 HZ -4 -1
6000 HZ -5 -1

HTL PRE-TESTLEFTI
500 HZ -4 -3

1000 HZ -7 -6
2000 HZ -9 -9
3000 HZ -4 -4
4000 HZ -6 -3
6000 HZ -4 -1

HTL PRE-TESTRIGHTt
500 HZ -3 -6

1000 HZ -6 -7
2000 HZ -6 -8
3000 HZ -2 -1
4000 HZ -3 2
6000 HZ -2 4

HTL POST(2),LEFTI
3000 HZ -3 5
4000 HZ -2 -4

HTL POST(2),-iIGHTI
3000 HZ -4 -3
4000 HZ -4 5

HTL POST(30)hLEFTI
500 HZ -4 -1

1000 HZ -7 -6
2000 HZ -9 -8
3000 HZ -7 -6
4000 HZ -6 -3
6000 HZ -5 0

HTL POST(30),RIGHTI
500 HZ -4 -1

1000 HZ -8 -6
2000 HZ -8 -5
3000 HZ -6 -3
4000 HZ -4 -4
6000 HZ -1 6

74



SUBJECT 26 MALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

V t-t TL PRACTICEsRIGHTI
500 HZ I 1

1000 HZ -5 -6
2000 HZ -4 -t0
3000 HZ -6 -10
4000 HZ -5 -4k: 6000 HZ 12 6

''TL PRE-TESTLEFTI
500 HZ 5 5

1000 HZ -4 -5
2000 HZ -2 -4
3000 HZ 3 1
4000 HZ 6 0
6000 HZ -7 12

HTL PRE-TESTRIGHTS
500 HZ 1 0

1000 HZ -5 -IV
2000 HZ -3 -2
3000 HZ -8 -7
4000 HZ -5 -1
6000 HZ 18 7

HTL POST(2),LEFTI
3000 HZ 2 11
4000 HZ 6 3

HTL POST(2),RIGHTS
3000 HZ -4 -7
4000 HZ -6 -2

HTL POST(30),LEFTI
500 HZ 3 -4

1000 HZ -7 -6
2000 HZ -4 -5
3000 HZ -1 -2
4000 HZ 0 2
6000 HZ 22 23

HTL POST(30)oRIGHTI
500 HZ -3 8

1000 HZ -6 -5
2000 HZ -2 -i

3000 HZ -6 -5
4000 HZ -5 -4
6000 HZ 11 18
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SUBJECT 27 HALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15/ 1201 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 o0 40 1 10 1 t0

HTL PRACTICERIGHTI
500 HZ 10 5 5 0 -1 4 3 1

1000 HZ 3 3 -1 -5 -5 -2 -2 -1
2000 HZ -3 -5 -1 -4 -2 -1 -2 -5
3000 HZ -4 -5 -4 -8 -6 -3 -5 "3
4000 HZ 1 -4 -2 -5 "5 -1 -2 -2
6000 HZ £0 9 8 5 6 a It -9

HTL PRE-TESTLEFT3
500 HZ 8 3 -4 -1 -4 4 0 0

1000 HZ -2 -4 -5 -5 -6 -2 -3 -3
2000 HZ 3 -5 -6 -6 -6 -4 -5 -3
3000 HZ -3 -6 -4 -3 -5 4 -3 -4
4000 HZ 1 -6 4 -2 1 1 2 -4
6000 HZ 13 9 4 8 1 4 0 1

HTL PRE-TESToRIGHTO
500 HZ 10 1 -3 0 0 1 -3 1

±000 HZ 3 2 -6 -5 -5 -3 -3 -2
2000 HZ -2 -5 -5 -2 -4 -1 -2 -3

3000 HZ -3 -5 -5 -8 -5 -3 -5 -3
4000 HZ 3 -3 -1 -5 -2 -1 -3 -7
6000 HZ 6 9 5 4 5 9 t0 -9

HTL POST(2)PLEFTs
3000 HZ 2 1 1 -2 -5 4 -2 -2
4000 HZ 6 6 5 -2 -2 3 3 -4

HTL POSTK2)tRIGHT$
3000 HZ 4 4 -5 -6 -5 - -4 -3
4000 HZ 9 6 -1 -4 -7 2 0 -3

HTL POST(30),LEFTS
500 HZ 15 5 -2 1 3 1 2 2

1000 HZ 3 0 -5 -6 -8 -4 -3 -5
2000 HZ 3 -1 -5 -5 -5 -3 -4 -5
3000 HZ 1 -4 -1 1 -5 3 -3 -4
4000 HZ 6 0 6 0 5 7 3 -3
6000 HZ 8 6 2 6 1 3 3 4

HTL POST(30),RIGHTI
500 HZ 9 1 -2 -4 1 -2 6 -1

i000 HZ 6 2 -5 -3 -5 1 -4 -2
2000 HZ 2 -7 -2 -2 -4 -1 -3 -3
3000 HZ 0 -3 -4 -4 -4 -6 -4 -6
4000 HZ 2 -2 1 -4 -6 -3 -2 -4
6000 HZ t2 18 7 7 -5 6 -10 9
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SUBJECT 28 FEMALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/

DURATION(SEC) 40 ±60 ±000 £60 10 40 1 10 1 ±0

HTL PRACTICERIGHTt
500 HZ a 19 18 15 2 1t

1000 HZ 1 8 16 12 8 13
2000 HZ -9 0 9 3 1 7

3000 HZ -7 2 7 2 -2 2

4000 HZ -9 -2 4 4 1 -3

"6000 HZ -1 6 ±0 5 6 ±0

HTL PRE-TESTLEFT1
500 HZ -2 11 15 14 ± 10

1000 HZ 8 7 16 16 10 11

2000 HZ -8 5 6 4 -3 2

3000 HZ -6 1 5 2 -2 4

4000 HZ -9 -2 5 £ -5 2

6000 HZ -4 1£ V7 13 20 23

HTL PRE-TESTf RIGHT I
500 HZ 1 15 18 16 8 13

1000 HZ 2 £0 17 14 13 11

2000 HZ -5 5 10 3 1 5

3000 HZ -9 5 6 2 -± £

40U0 HZ -9 -3 3 3 -3 -4

6000 HZ -1 8 10 6 5 ±0

HTL POST(2),LEFTI
3000 HZ -1 3 7 4 1 7

4000 HZ -9 -5 4 2 ,3 3

HTL POST(2))RIGHTS
3000 HZ -9 8 5 4 4

4000 HZ -10 2 3 2 -6 1

HTL POST(30),LEFT8
500 HZ -1 15 15 7 3 13

1000 HZ 1 16 19 13 7 18

2000 HZ -7 4 1± 3 1 5

3000 HZ -8 2 7 4 1 1

4000 HZ -9 -5 4 -2 -6 1

6000 HZ 3 23 19 20 22 23

HTL POST(30),RIGHTI
500 HZ -4 14 23 14 4 l1

i000 HZ 3 12 16 13 9 15

2000 HZ -6 5 5 7 2 6

3000 HZ -8 £ 2 3 1 4

4000 HZ -9 -2 2 -2 -7 2

6000 HZ -6 12 it -5 10 12
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SUBJECT 29 MALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ t20/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICEPRIGHTS
500 HZ 6 -1 1 -1

1000 HZ -2 -6 -6 -4
2000 HZ -3 -7 -7 -7
3000 HZ 0 1 1 3
4000 HZ -2 -5 -1 -4
6000 HZ -3 -4 -1 -5

HTL PRE-TESTfLEFTt
500 HZ 4 -_2 2 4

£000 HZ 0 -4 -2 -4
2000 HZ -8 -9 -6 -7
3000 HZ -6 -6 -4 -4
4000 HZ 0 1 -1 1
6000 HZ -6 -6 -3 -4

HTL PRE-TESTRIGHTI
500 HZ 3 -1 4 -2

1000 HZ -3 -6 -4 -4
2000 HZ -4 -5 -4 -4
3000 HZ 0 2 1 5
4000 HZ -2 -3 -1 3
6000 HZ -i -2 -1 -3

HTL POST(2),LEFTI
3000 HZ -3 -6 1t -2
4000 tHZ 2 1 4 5

HTL POST(2)9RIGHTI
3000 HZ 3 1 5 8
4000 HZ 0 -1 -1 4

HTL POST(30),LEFT1
500 HZ 4 -1 4 -3

1000 HZ 1 -4 -1 -5
2000 HZ -9 -9 -7 -7
3000 HZ -4 -8 -4 -1
4000 HZ 3 -2 3 5
6000 HZ 1 -6 -2 4

HTL POST(30)0RIGHTI
500 HZ 4 0 2 7

1000 HZ -4 -6 -4 0
2000 HZ -5 -5 -4 0
3000 HZ 2 0 2 8
1+000 HZ -2 -4 -2 2
6000 HZ 1 -4 -4 1
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SUBJECT 30 MALE 24 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 ±0 40 1 10 £ 10

HTL PRACTICERIGHTI
500 HZ 2 3

1000 HZ -1 -3
2000 HZ -3 -4
3000 HZ -5 -1
4000 HZ -1 -4
6000 HZ 2 15

HTL PRE-TESTLEFTS
500 HZ 3 5

1000 HZ 8 6
2000 HZ 0 -4
3000 HZ 2 -2
4000 HZ -2 -1
6000 HZ ±7 9

HTL PRE-TESTRIGHTI
500 flZ 9 3

1000 HZ 0 -3
2000 HZ -3 -4
3000 HZ -3 t
4000 HZ 1 -4
6000 HZ 6 16

HTL POST(2),LEFTI
3000 HZ i 11
4000 HZ i 4

HTL POST(2),RIGHTS
3000 HZ -1 -3
4000 HZ 1 2

HTL POST(30) , LEFTI
500 HZ 7 2

1000 HZ 6 6
2000 HZ -j ±
3000 HZ -3 0
4000 HZ 2 -1
6000 HZ 13 20

HTL POST(30) ,RIGHYT
500 HZ 4

1000 HZ -3 0
2000 HZ -i -3
3000 HZ -4 -1
4000 HZ -1 2
6000 HZ 15 16
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SUBJECT 31 FEMALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15/ 120/ 120/ 125/ 125/ 130/ 030/
OURATION(SEC) 40 160 ±000 ±60 10 40 1 10 1 ±0

HTL PRACTICErRIGHTI
500 HZ 5 8

1000 HZ ± ±0
2000 HZ -6 1
3000 HZ -7 1
"41300 HZ -4 -2
6000 HZ -4 1

HTL PRE-TESTLEFTS
500 HZ -1 4

1000 HZ -4 3
2000 HZ 2 6
3000 HZ -5 -2
4000 HZ -5 -3
6000 HZ "5 1

HTL PRE-TEST,RIGHTI
500 HZ 2 8

±000 HZ 3 7
2000 HZ -5 2
3000 HZ 0 -4
4000 HZ -7 -4
6000 HZ -5 5

HTL POST(2),LEFT1
3000 HZ -5 16
4000 HZ -13 11

A4TL POST(2),RIGHTt
3000 HZ -4 12
4000 HZ -5 18

4TL POST(30),LEFTI
500 HZ 3 6

iJO0 HZ -6 0
2000 HZ 4 4
3000 HZ -3 -'3
4000 HZ -8 -8
6000 HZ -4 -3

HTL POST(30) RIGHTI
500 HZ -3 2

1000 HZ -4 4
2000 HZ -8 1
3000 HZ -7 -1
4000 HZ -7 -1
6000 HZ -6 -4
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SUBJECT 32 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 160 1000 160 10 40 1 10 1 10

HTL PRACTICEvRIGHTI
500 HZ 4 -T -5 9 7 7

1000 HZ -5 -8 -8 -7 0 -8
2000 HZ -5 -8 -5 -3 0 -6
3000 HZ -4 -7 -5 -3 1 -4
4000 HZ -2 -5 -1 8 4 0
6000 HZ -1 -4 -3 2 ±0 2

HTL PRE-TESTLEFTI
500 HZ -6 -6 -1 6 6 0

1000 HZ 0 -4 -7 -3 5 0
2000 HZ -1 -8 -8 -4 -4 -6
3000 HZ -6 -8 -7 -3 1 -7
4000 HZ -10 -7 -7 -3 4 -4
6000 HZ 0 -4 -2 -2 2 -4

HTL PRE-TEST,RIGHTI
500 HZ 3 -3 0 9 8 8

i000 HZ -9 -10 -7 -7 -1 -7
2000 HZ -9 -3 -3 -4 -1 -6
3000 HZ -8 - r -Z -3 1 -4
4000 HZ -5 -4 0 5 5 -1
6000 HZ -6 -3 -1 2 11 2

HTL POST(2),LEFTI
3000 HZ 1-6 -7 -6 -3 2 -7
4000 HZ -8 -8 -7 -5 4 -5

HTL POST(2)tRIGHTI
3000 HZ 1 -6 -2 -3 1 -6
4000 HZ -5 -5 -2 4 5 -2

HTL POST (30) ,LEFTI
500 HZ -7 -7 -6 3 6 0

10 00 HZ -6 -6 -8 -4 5 0
20CO HZ -6 -8 -8 -6 -4 -7
3000 HZ -8 -8 -8 -5 1 -7
4000 HZ -7 -7 -7 -3 4 -5
6000 HZ -4 -8 -4 0 2 0

HTL POST(30),RIGHTI
500 HZ 2 -6 -4 8 8 3

1000 HZ -8 -8 -9 -5 -1 -7
2000 HZ -8 -9 -8 -5 -1 -3
3000 HZ -9 -6 -5 -4 1 -6
4000 HZ -6 -'1 -3 4 5 -1
6000 HZ 3 -5 -5 5 11 1
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SUBJECT 33 MALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 1251 125/ 130/ ±30/

DURATION(S':C) 40 160 1000 160 to 40 1 £0 I tO

HTL PRACTICERXGHTI
500 HZ 0 3 -4 -3 -5 -3

1000 HZ -4 -4 -8 -7 -9 -9
2000 HZ -2 -2 -4 -4 -9 -8

3000 HZ 5 -1 -5 -4 -6 -7
4000 HZ -7 -7 -7 -9 -9 -9
6000 HZ -5 -5 -6 -6 -9 -9

HTL PRE-TESTLEFTI
500 HZ 5 -1 4 -2 -3 -1

1000 HZ -3 -6 -5 -7 -9 -8
2000 HZ -4 -1 -4 -3 -8 -7
3000 HZ 2 -1 2 -1 -4 -3

4000 HZ 6 0 -2 -3 -4 -4

6000 HZ 24 7 23 10 8 15

HTL PRE-TESTRIGHT -
500 HZ 2 4 2 3 -8 -3

1000 HZ -5 -2 -6 -9 -9 -9
2000 HZ -3 -3 -7 -7 -9 -9
3000 HZ 5 -1 -4 -4 -5 -7
4000 HZ -8 -5 -9 -10 -9 -9
6000 HZ -5 -4 -6 -8 -9 -9

HTL POST(2)•LEFTI
3000 HZ 4 8 -1 -2 -5 -3

4000 HZ 7 1 -2 -3 -5 -3

HTL POST(2)M.IGHT1
3000 HZ 2 7 -6 -6 -6 -5
4000 HZ -6 -4 -8 -7 -9 -10

HTL POST(30),LEFTI
500 HZ 6 -1 3 -4 -8 -4

1000 HZ -2 -2 -5 -8 -9 -9
2000 HZ -4 -3 -4 -2 -8 -6
3000 HZ 2 -4 -Z -2 -5 -4

4000 HZ 4 0 -3 -3 -6 -3

6000 HZ 28 16 23 19 it 15

HTL POST(3 0) RIGHTI
500 HZ 4 0 -4 -T -8 -5

1000 HZ -6 -4 -9 -9 -9 -9
2000 HZ 0 -3 -8 -6 -9 -9
3000 HZ 5 -7 -5 -4 -5 -5
4000 HZ -6 -4 -9 -8 -10 -9
6000 HZ -4 0 -7 -6 -9 -9
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SUBJECT 34 FEMALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 1±5/ L20/ 120/ 125/ 125/ 1301 130/

DURATION(SEC) 40 160 1000 160 t0 40 1 10 1 t0

HTL PRACTICERIGHTI
500 HZ -5 -5 -6 -1

1000 HZ -8 -7 -6 -7
2000 HZ -6 -7 -7 -6
3000 HZ -7 -7 -8 -t0

4000 HZ -7 -8 -8 -8
6000 HZ -7 -8 -8 -5

HTL PRE-TESTLLFTI
500 HZ -1 0 1 2

±000 HZ -6 -1 -4 -4

2000 HZ -5 -2 -2 -5
3000 HZ -6 -5 -7 -7

4000 HZ -5 -6 -8 -6
6000 HZ -6 -7 -4 -7

HTL PRE-TESTRIGHTI
500 HZ -5 -5 -5 -4

1000 HZ -8 -7 -6 -10

2000 HZ -6 -6 -5 -10

3000 HZ -8 -7 -6 -10
4000 HZ -9 -8 -9 -10
6000 HZ -7 -8 -8 -10

HTL POST(2)pLEFT-
3000 HZ 0 4 -6 -6

4000 HZ -7 6 -6 3

HTL POST(2)vIGHT I
3000 HZ -8 -8 -8 -6

4000 HZ -9 -10 -7 *-2

HTL POST(30),LEFTI
500 HZ -5 -1 -4 -'

1000 HZ -6 -, -5 -7

2000 HZ -4 -5 -7 -6
3000 HZ -7 -6 -6 -1O
4000 HZ -8 -6 -6 -4
6000 HZ -7 -10 -6 -6

HTL POST(30)RI ,HTI
500 HZ -6 -6 -5 -5

1000 HZ -8 -7 -6 -7

2000 HZ -7 -o0 -7 -8

3000 HZ -8 -tO -9 -±0

4000 HZ -9 -10 -8 -10

6000 HZ -7 -±0 -8 1

83



SUBJECT 35 HALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ ±30/ M30/
OURATION(SEC) 40 160 1000 160 I0 40 1 10 ± I0

HTL PRACTICERIGHTI
500 HZ 2 -4 -3 -2 10 20

1000 HZ -3 -4 -5 -4 6 8
2000 HZ -9 -9 -±0 -±0 -6 2
3000 HZ -6 -9 -9 -10 0 2
4000 HZ -7 -9 -9 -±0 -± ±
6000 HZ -5 6 -5 -4 2 -3

HTL PRE-TESTLEFTI
500 HZ -1 -i 1 -3 9 13
1000 HZ -7 -8 -8 -8 1 5
2000 HZ -8 -8 -8 -9 -6 £
3000 HZ -5 -5 -5 -8 -2 7
4000 HZ -3 -6 -7 -8 -1 1
6000 HZ 4 2 2 0 7 15

HTL PRE-TESTRIGHTI
500 HZ 2 -! -5 -3 9 15

±000 HZ -3 -6 -7 -7 4 7
2000 HZ -9 -9 -9 -9 -7 0
3000 HZ -4 -9 -8 -9 0 2
&0O00 HZ -7 -9 -9 -9 -1 £
6030 HZ 1 4 -4 -r 4 6

HTL POST(2),LEFTI
.000 HZ 0 -2 -5 -6 4 18
4000 HZ -4 -4 -5 -6 3 ±0

HTL PnST(2) ,IGHTI
3000 HZ -4 -5 -7 -6 1 8
4000 HZ -7 -4 -9 -6 -4 ±1

HTL POST(30),LEFTS
500 HZ 1 -4 -5 -3 12 15

1000 HZ -7 -8 -7 -8 4 5
2000 HZ -9 -8 -8 -9 -6 -2
3000 HZ -4 -6 -8 -8 0 2
4000 HZ -5 -6 -8 -8 2 7
6000 HZ 4 1 2 -1 2 9

HTL POST(30),RIGHTS
500 HZ 2 -5 -6 -2 6 13

1000 HZ -i -7 -8 -7 2 8
2000 HZ -9 -9 -8 -10 -8 2
3000 HZ -4 -8 -9 -10 0 2
.4000 HZ -7 -8 -9 -8 -4 4

6000 HZ 6 -5 -5 -6 -1 6
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SUBJECT 36 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ t30/ 130/
DURATION (SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICE9RIGHTI
500 HZ -2 -1

1000 HZ 4 1
2000 HZ -i 4
3000 HZ 7 8
4000 HZ 21 19
6000 HZ 9 5

HTL PRE-TESTLEFTS
500 HZ -5 1

1000 HZ -4 -4
2000 HZ 11 13
3000 HZ 4 9
4000 HZ 10 16
6000 HZ 1

HTL PRE-TESTRIGHTI
500 HZ 3 1

1000 HZ 6 3
2000 HZ 1 7
3000 HZ 3 9
4000 HZ 18 19
6000 HZ 9 5

HTL POST(2),LEFTI
3000 HZ 11 20
4000 HZ 13 27

HTL POST(2),RIGHTS
3000 HZ 12 19
4000 HZ 22 28

HTL POST(30),LEFTI
500 HZ -3 -3

1000 HZ -6 -7
2000 HZ 4 14
3000 HZ 2 16
4000 HZ 10 16
6000 HZ 9 11

HTL POST(30),RIGHTI
500 HZ 4 8

iO00 HZ 3 5
20uO HZ 1 7
3000 HZ 5 9
4000 HZ 19 20
6000 HZ 13 15

85



SUBJECT 37 HALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 £0 I £0

HTL PRACTICEPRIGHTI
500 HZ 5 2 1 4

±000 HZ -3 -1 -2 2
2000 HZ -8 -5 -6 -5
3000 HZ -9 -3, -7 -5
4000 HZ 2 5 -2 0
6000 HZ 0 0 -8 -5

HTL PRE-TESTILEFTI
500 HZ ±0 15 9 15

1000 HZ 6 12 5 12
2000 HZ -7 -5 -7 -5
3000 HZ -9 -5 -7 -5
4000 HZ -4 3 -6 3
6000 HZ -7 -4 -3 -5

HTL PRE-TESTRIGHTI
500 HZ 5 1 -1 6

1000 HZ -2 -5 -3
2000 HZ -8 -7 -6 -5
3000 HZ -8 -5 -7 2
4000 HZ 4 3 2 2
6000 HZ -i -i -7 -7

HTL POST(2)tLEFTI
3000 HZ -5 -1 0 5
4000 HZ -i 1 4 15

HTL POST(2),RIGHTI
3000 HZ -9 -2 9 -3
4000 HZ 6 1 1 12

HTL POST(30),LEFTS
500 HZ 13 8 7 L4

1000 HZ 3 13 16 9
2C10 HZ -7 -5 -5 -6
3000 HZ -6 -6 -3 -5
4000 HZ -1 4 -3 4
6000 HZ -8 1, 6 -1

HYL POST(3 0)RIGHTt
500 HZ 3 4 6 6

1000 HZ -1 -2 4 7
2000 HZ -8 -5 -6 -6
3000 HZ -9 -2 -5 -4
4000 HZ 4 9 ±3 11
6000 HZ -4 8 3 -3
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SUOJECT 38 MALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ ±15/ 120/ 1201 125/ 125/ 130/ 130/
OURATION(SE'3) 40 ±60 1000 160 10 40 1 10 1 i0

rITL PRACTICEPRIGHTS
500 HZ 7 4

1000 HZ 1 £
2000 HZ 2 -1
3000 HZ 8 6
4000 HZ I1 7
6000 HZ 7 1

HTP. PRE-T.STtLEFTI
500 HZ 9 8

1000 HZ 7 4
2000 HZ 6 2
3000 HZ 9 8
4000 HZ 10 7
6000 HZ 19 ±0

HTL PRE-TESTRIGHTS
500 HZ 4 7

1000 HZ 5 1±
2000 HZ 6 -t
3000 HZ 9 9
4000 HZ £0 9
6000 HZ 6 4

HTL POST(2),LEFTI
3000 HZ i 12
4000 HZ 12 -9

HTL POST(2),RIGHTO
3000 HZ 16 12
4000 HZ L4 12

HTL POST(30)bLEFTI
500 HZ 8 8

1000 HZ 0 2
2000 HZ 4 4
3000 HZ 6 ±0
4000 HZ i ±0
6000 HZ 19 12

HTL POST(30),RIGHTS
500 HZ 7 8

1000 HZ 5 6
2000 HZ 7 8
3000 HZ t0 8
4000 HZ 11 I1
6000 HZ 9 9
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SUBJECT 39 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ t15/ 120/ ±20/ 125/ 125/ ±3Q/ 130/
OURATION(SEC) 40 160 1000 160 t0 40 1 10 ± 10

HTL PRACTICEqRIGHTI
500 HZ -3 14 -5 i5 -4 5 0 1 4 it
1000 HZ -2 15 -5 7 -6 3 -3 -3 1 -2
2000 HZ -6 6 -7 3 -8 -2 -4 -2 -7 -5
3000 HZ -9 0 -8 1 -8 -2 -7 -7 -4 -4
40ý0 HZ -4 3 -7 3 -9 -1 -3 -4 -1 -3
6000 HZ -2 4 -1 4 -6 7 z 0 2 4

NTL PKE-TESTILEFTI
500 HZ -3 i5 -5 11 -7 ±7 5 0 1 6
1000 HZ -4 8 -6 5 -7 -2 -3 -4 -± -2
Z000 HZ -6 8 -8 1 -7 -2 -6 -= -4 -5
3030 HZ -5 6 -6 1 -7 0 -4 -6 -± -44000 HZ -4 i1 -4 3 -5 5 a 0 0 2

6OUD HZ 2 11 -6 1 -5 2 1 5 -3 2

HTL PRE'-TEST ,RIGHT I
590 VIZ -4 9 -5 8 -5 3 2 -2 3 4

1±00 HZ -2 13 -6 2 -6 1 -4 -4 -2 -2
2000 H2 -6 3 -7 1 -6 -5 -4 -5 -7 -6
3000 HZ -6 4 -7 3 -6 -2 -6 -7 -5 -6
4000 HZ -6 z -6 2 -7 -4 -3 -5 -4 -3
6000 HZ 1 5 -3 LO -8 5 2 -1 5 5

HTL POST(2)#LEFTI
3000 HZ -2 7 -3 8 -7 -± -3 0 -2 -3
4000 HZ -4 9 0 5 -6 5 -2 0 8 0

HTL POST(2)URIGHTI
3000 HZ -6 3 -7 -3 -7 2 -5 -6 -± -4
4000 HZ -7 6 -6 4 -9 1 -4 -4 -± -2

HTL POST(30),LEFTI
500 HZ 0 20 -5 13 -7 8 -2 0 3 3

±0O0 HZ -6 -1 -5 2 4 2 -4 -5 -2 -2
2000 HZ -8 0 -7 -1 -6 -2 -6 -6 -5 -3
3000 HZ -5 0 -6 2 -5 1 -5 -5 -1 -3
4000 HZ -± ± -1 1 1 3 -2 -1 1 0
6000 HZ -7 4 -6 0 -4 6 -± 8 7 ±0

HTL POSIC(30)RIGHTS
500 HZ -4 6 -5 4 -4 1 0 -2 2 2

1000 HZ -4 5 -4 5 -4 -i -5 -6 -2 ±
2000 HZ -7 -4 -7 0 -6 -3 -5 -8 -6 -4
3000 HZ -7 -5 -8 3 -5 2 -5 -8 -4 -4
4000 HZ -7 0 -6 12 -2 ± -4 -4 -2 -1
6000 HZ -3 -1 -6 8 -1 5 5 5 0 2
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SUBJECT 40 FEMALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 1.5/ 120/ 120/ 125/ 125/ 130/ 030/
OURATION(SEC) 40 160 1000 160 t0 40 to0 I 10

HTL PRACTICERIGHTI
500 HZ 3 -1

1000 HZ 1 -7
2000 HZ it 7
3000 4Z 4 -6
4000 HZ I -6
6000 HZ 2 -3

HT' PRE-TESTILEFTS
500 HZ 2 1

±000 HZ 0 -6
2000 HZ -i -4
3000 HZ ± -5
4000 HZ -3 -7
6000 HZ 1 -8

HTL PRE-TESTIRIGHTI
500 HZ 2 -i

1.000 HZ -2 -7
2000 HZ 1 4
3000 HZ -4 ±
4000 HZ -3 -4
6000 HZ 0 3

HTL POST(2)PLEFTI
3000 HZ -3 1
4000 HZ -2 -3

HTL POST(2)tRIGHTI
3000 HZ 0 0
4000 HZ 1 0

HTL POST(30),LEFTI
500 HZ -3 -1

1000 HZ 0 -3
2000 HZ 1 -3
3000 HZ 1 -3
4000 HZ -5 9
6000 HZ -7 7

HTL POST(30),RIGHTI
5UO HZ -5 -5

1000 HZ -5 -8
2000 HZ 6 -3
3000 HZ -1 -7
4+000 HZ -3 -5
6J30 HZ 3 -3
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SUBJECT 41 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 1201 125/ 125/ ±JO/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICEtRIGHTS
500 HZ -2 6 1 2 -1 5

1000 HZ -4 -4 -3 -5 -5 -4
2000 HZ 1 -2 1 -1 -1 -2
3000 HZ 2 -4 -3 0 -2 -2
4000 HZ 0 -3 1 -1 -1 -3
6000 HZ 9 1 9 9 6 5

HTL PRE-TESTLEFTI
500 HZ 8 1 1 -1 2 2

i000 HZ -1 -2 1 -1 -3 -6
2000 HZ -3 -2 -5 -2 -3 -5
3000 HZ 2 -2 2 -2 -3 0
4000 HZ 1 3 -5 -3 0 -2
6000 HZ 6 0 11 7 1 4

HTL PRE-TESTRIGHTI
500 HZ -2 1 -2 3 -1 1

1000 HZ -5 -4 -2 -5 -5 -4
2000 HZ 1 -4 1 0 -1 -2
3000 HZ 1 -2 -2 -5 -2 -2
4000 HZ 1 -2 1 -1 -1 -4
6000 HZ 11 0 3 9 2 9

HTL POST(2)9LEFTI
3000 dZ 5 5 4 -1 1 3
4000 HZ 2 7 0 3 3 2

HTL POST(2)PRIGHTI
3000 HZ I -± 0 -3 0 0
4000 HZ 4 9 -1 2 0 -2

HTL POST(30)tLEFTI
500 HZ 14 9 5 6 2 0

1000 HZ -2 -1 -2 -3 -4 -6
2000 HZ -1 -2 -1 -4 -5 -5
3000 HZ 2 2 1 -2 -1 0
4000 HZ 4 2 1 4 -1 1
6000 HZ 10 6 11 .2 11 10

HTL POST(30),RIGHT$
500 HZ 5 -1 2 2 6 3

1000 HZ 0 -5 -5 -5 -5 -3
2000 HZ 2 -4 0 -2 -2 -2
3000 HZ 2 -3 -1 -5 0 1
4000 HZ 3 0 -1 0 0 0
6000 HZ 12 10 10 8 6 10
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SUBJECT 42 MALE 19 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15/ 120/ 120f 125/ 125/ 130f 130/
DURATION(SEC) 40 160 1000 160 io 40 1 ± 0 I tO

HTL PRACTICEpRIGHTt
500 HZ -10 -4 -4 6 10 7

1000 HZ -7 -6 -7 -5 1 2
2000 HZ -4 -6 -5 1 3 4
3000 HZ -8 - <. -9 -7 -1 -3
4000 HZ -7 -9 -9 -2 3 -1
6000 HZ 4 -5 -5 2 I1 ±z

HTL PRE-TESTLEFTI
500 HZ -2 -5 -5 0 10 9

1000 HZ -3 -8 -9 -4 2
23000 HZ -2 -7 -9 -5 2 0
3000 HZ -7 -8 -9 -F, 2 -3
4000 HZ -8 -9 -9 -6 0 -5
6000 HZ -2 0 -4 4 20 12

HTL PRE-TESTvRIGHTI
500 HZ -4 -4 -6 4 8 6

1000 HZ -2 -9 -8 -5 4 1
2000 HZ -4 -6 -5 -2 8 3
3000 HZ -6 -8 -9 -7 0 -44000 HZ -8 -9 -9 -6 3 -•6000 HZ -5 -5 -2 2 6 t0

HTL POST(2),LEFTI
3000 HZ -4 -9 -8 -3 ± 5
4000 HZ -8 -9 -9 -4 1 2

HTL POST(2),'RTGHTI
3000 HZ -8 -9 -8 -7 -3 0
4000 HZ -6 -9 -7 -6 4 1

HTL POST(30),LEFTI
500 HZ -2 -5 -8 3 i1 4

1000 HZ -6 -7 -9 -5 4 3
2000 HZ -4 -5 -8 -5 4 0
3000 HZ -4 -7 -8 -7 3 -3
4000 HZ -6 -8 -9 -6 2 ±
6000 HZ -4 -1 2 1 ±5 5

HTL POST(30),RIGHTt
500 HZ -2 -7 7 2 9 6

1000 HZ -3 -8 -9 -5 1 0
2000 HZ -4 -4 -5 1 3 4
3000 HZ -7 -9 -9 -7 -3 -64000 HZ "7 -9 -t0 -6 2 -1
60U0 HZ -I -2 0 5 8 9
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SURJECT 43 MALE 19 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1±5/ 120/ 120/ ±25/ 125/ ±30/ 130/
0UFPATION (SEC) 40 160 1000 £60 ±0 40 ± ±O i £O

HTL PRACTICERIGHTI
500 HZ 22 21 15 20 16 24

£000 HZ 20 14 4 12 6 4
2000 HZ i1 7 -4 3 -5 -3
3000 HZ 12 6 0 3 -4 -3
4000 HZ 12 14 2 9 -3 0
6000 HZ 12 12 1 10 6 4

HTL PRE-TESTPLEFTR
500 HZ 23 1'? 2 17 19 8

±000 HZ 15 11 1 ±0 5 3
2000 HZ 6 6 -5 5 -2 -5
3000 HZ 8 9 0 3 -1 0
4000 HZ 13 9 -1 4 -3 0
6000 HZ 14 9 2 9 2 1

HTL PRE-rESTRIGHTI
500 HZ 22 21 14 18 12 9

1000 HZ 18 14 7 1± 4 2
2000 HZ 11 ±0 -4 3 -5 -5
3000 HZ I3 6 -4 2 -1 -3
4000 HZ 12 it 2 8 -3 0
6000 HZ 12 9 0 ±0 1± 2

HTL POST(2),LEFTS
3000 HZ I3 7 -2 5 3 -1
4000 HZ 9 9 -1 6 -3 -2

HIL POST(2)tiIGHTl
3000 HZ 8 9 -2 7 -2 0
4000 HZ 8 12 8 -4 2

HTL POST(30),LEFTI
500 HZ 16 14 5 14 7 6

1000 HZ ±0 8 -1 3 -1
2000 HZ 6 5 -3 1 -5 -5
3000 HZ 7 5 0 8 -3 -1
4000 HZ 12 1± 0 7 0 -1
6000 HZ 16 14 1 1± t0 2

HTL POST(30),RIGHT$
500 HZ 18 19 9 16 11 8
1000 HZ 13 1± 2 9 4 2
2000 HZ 7 6 -7 5 .4 -5
3000 HZ 1± 3 -4 4 -4 2
4000 HZ 12 1O 3 8 -2 4
6000 HZ 14 9 9 10 10 3
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SUBJECT 44 HALE 20 YEARS OF AGE

INTENSITY(DBA) 921 92/ 92/ ±15/ 120/ 120/ 125/ 125/ 130/ 130/

DJRATION(SEC) 1.0 160 1000 160 10 40 1 10 £ 10

HTL PRACTICE99IGHTt500 HZ 3 -1 -1 0

1000 HZ -2 -1 -1 -3
2000 HZ -4 -6 -6 -6
3000 HZ -4 -3 45 -4
4000 HZ -3 -2 -4 -4
6000 HZ 5 8 9 6

HTL PRE-TESTLEFTS
500 HZ ± -1 0 2

±000 HZ -5 -4 -1 -2
2000 HZ -6 -6 -6 -6
3000 HZ -5 -4 -6 -3
4000 HZ 9 5 7 11
6000 HZ 9 4 8 3

HTL PRE-TESTRIGHTS
500 HZ -1 -1 -1 -2

1000 K;Z -2 -3 1 -1 7

2000 HZ -4 -6 -2 -6
3000 HZ -4 -4 -5 -4
4000 HZ -3 -3 -4 -4
6000 HZ 4 6 8 8

HTL POST(2)PLEFTI 1
3000 HZ 0 -4 -2 1
4000 HZ i1 9 15 18

HTL POST(2),RIGHTS
3000 HZ -4 -3 -4 1
4000 HZ 0 -3 -2 1

HTL POST(30) LEFTI500 HZ 3 1 8 1
00HMZ -4 -3 -1 -4

2000 HZ -6 -7 -' -5
3000 HZ -5 -4 -4 -5
4000 HZ 13 7 9 13
6000 HZ 9 1 7 9

HTL POST(30)RIGHTI
500 HZ -i -i -i -i

1000 HZ -1 -3 -2 -2

2000 HZ -5 -5 -5 -7
3000 HZ -4 -3 -4 -2
4000 HZ -4 -3 -4 -4
6000 HZ 13 4 12 14
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SUBJECT 4.5 MALL 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ -13/ 120/ t20/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10
HTL PRACTICERIGHTI

500 HZ 0 -4
I0OC HZ I -i
2000 HZ 12 9
3000 HZ 6 2
4000 HZ 4 26000 HZ 3 1

HTL PRE-TESTLEFTS
500 HZ 2 -x

1000 HZ 1 -2
2000 HZ 4 1
3000 HZ -1 -2
4000 HZ 1 -4
6000 HZ -7 -3

HTL PRE-TESTRIGHT I
500 HZ -2 -7

1000 HZ -1 -2
2000 HZ 12 8
3000 HZ 6 -2
40O0 HZ 6 ±
6000 HZ 1 ±

4TL POST(2),LEFTI
3000 HZ 1 -1
4000 HZ 2 -3

HTL POST(Z)tRIGHTI
3000 HZ i0 5
4000 HZ 11 4

HTL POST(30),LEFTI
500 HZ ? -4

1000 HZ -1 -2
2000 HZ 2 3
3000 HZ 0 -1
4000 HZ -2 -4
6000 HZ -7 -i

HTL POST(30),RIGHTS
500 HZ -1 -7

1000 HZ -1 -2
2000 HZ 12 9
3000 HZ 5 -1
4000 HZ 2 1
600Or H7 1 8
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SUBJECT 46 MALE 22 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ ±15/ 120/ 120f i25/ 125/ 130/ 130/
OURATION(SEC) 40 ±60 iooo 160 £0 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ -2 -1

1000 HZ -5 -6
2000 HZ -5 -6
3000 HZ -5 -5
4000 HZ -5 -5
6000 HZ -5 -1

"HTL PRE-TEST,LEFTIk 500 HZ 3 5

±000 HZ 1 -4

2000 HZ -6 -53000 HZ -2 -5

4000 HZ -2 -3
6000 HZ 4 -8

HTL PRE-TEST,RIGHTI
500 HZ 7 -1

1000 HZ -4 -6
2000 HZ -4
3000 HZ -5 -5
4000 HZ -2 -5
6000 HZ -7 -3

HTL POST(2),LEFTS
3000 HZ 5 -4
4000 HZ -2 5

HTL POST(2), IGHT i3000 HZ -4 -1
4000 HZ -3 3

HTL POST(30),LEFTS
2500 HZ 3 5
1000 HZ -3 -4
3000 HZ -8 -5
3000 HZ -5 -4

4000 HZ -3 3
6000 HZ 8 -6

HTL POST(30),RIGHTS
500 HZ 0 -7

1000 HZ -5 -6
000 HZ -5 .,4

3000 HZ -4 -6
4000 HZ -5 -5
6000 HZ -6 -4
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SUBJECT 47 MALE 22 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1i5/ 120/ ±?0/ L25/ 125/ 130/ 130/OURATION(SEC) 40 ±60 1000 ±60 ±0 40 1 ±0 1 10

HTL PRACTICERIGHTI
500 HZ -5 -5

1000 HZ 0 -4
2000 HZ -6 -7
3000 HZ I -5
4000 HZ -6 -9
6000 HZ -4 -6

HTL. PRE-TEST,LEFTI
500 HZ 1 -6

1000 HZ -1 -7
2000 HZ 1 -2
3000 HZ -± -8
4000 HZ -6 -9
6000 HZ -3 -6

HTL PRE-TESTRIGHTI
500 HZ 4 -5

1000 HZ 1 -4
2000 HZ -7 -7
3000 HZ -4 -9
4000 HZ -7 -±0
6000 HZ -2 -6

HTL POST(2)ILEFTI
3000 HZ -5 -3
4000 HZ -6 -7

HTL POST(2),RIGHTS
3000 HZ 0 -2
4000 HZ -6 -7

HTL POST(30),LEFTI500 HZ 1 -7

•000 HZ 5 -8
2000 HZ 2 -33000 HZ 5 -8
4000 HZ -6 -9
6000 HZ -4 -8

HTL POST(30),RIGHTI
500 HZ -2 -7

1000 HZ -4 -6
2000 HZ -3 -8
3000 HZ -4 -94000 HZ -7 -10
6000 HZ ± -6
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SUBJECT 48 FEMALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130f
OURATION(SEC) 40 160 1000 160 tb 40 f 10 ± 10

HTL PRACTICERIGHTS
500 HZ 1 4

1000 HZ -1 3
2000 HZ 9 13
3000 HZ -6 -4
4000 HZ -7 -4
600u' HZ 1 -4

HTL PRF-TESTLEFTI
500 HZ 1 6

1000 IQZ 1 1
2000 HZ 7 7
3000 HZ -5 -5
4000 HZ -6 -3
6000 HZ -2 5

HTL PRE-TESTRIGHTI
500 HZ -1 5

1000 HZ 2
2000 HZ 7 16
3000 HZ -7 -4
4000 HZ -7 -5
6000 HZ 0 1

HTL POST(2),LEFTI
3000 HZ -5 8
400C HZ -5 17

HTL POST(U),RIGHTt
3000 HZ -6 -1
4000 HZ -7 8

HTL POST .30),LEFT:
500 HZ 4 8

1000 HZ 0 10
2000 HZ 5 5
3000 HZ -5 0
4000 HZ -4 5
6000 HZ 4 8

HTL POST(30),RIGHTS
500 HZ -2 5

1000 HZ -1 6
?000 HZ 9 .3
3000 HZ -6 1
4000 HZ -5 -2
6000 HZ -1 7
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SUBJECT 49 MALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ ±15/ 12?/ 120/ ±25/ ±25/ ±30/ 130/OURATION(SEC) 40 160 1000 160 11 20 1 ±0 1 10

HTL PRACTICE,RIGHTI
500 HZ 2 1 -6 -7 -3 41000 HZ -8 -9 -9 -9 -7 -72000 HZ -7 -8 -8 -9 -8 -83000 HZ -9 -8 -9 -9 -7 -84000 HZ -8 -5 -9 -'.10 -7 -86000 HZ 7 -7 -±0 *8 -8 13

HTL PRE-TESTLEFTI
0500 HZ 5 4 -5 -7 -6 71000 HZ -6 -8 -9 -9 -7 -72000 HZ -5 -9 -10 -8 -6 -63000 HZ -5 -6 -10 -9 -6 -44000 HZ -8 -8 -9 -9 -5 16000 HZ 17 9 1 4 2 5

HTL PRE-TESTRIGHT;E50 HZ 2 -2 -6 -8 -7 4±000 HZ -8 -8 -9 -10 -7 -82000 HZ -8 -8 -8 -9 "10 -83000 HZ -7 -9 -9 -9 -7 -84000 HZ -8 -9 -9 -10 -6 -86000 HZ 12 -7 -10 -6 -4 13

HTL POST(2),LEFTS
3000 HZ -2 -4 -6 -8 -7 -24000 HZ -8 -9 -9 -10 -7 -1

HTL POST(2),RIGHTI
3000 HZ -8 -8 -10 -9 -7 -6
4000 HZ -9 -10 -9 -9 -6 -7

HTL POST(30),LEFTI
500 HZ 3 -1 -7 -8 -7 21000 HZ -8 -9 -10 -10 -10 -8

2000 HZ -6 -9 -i0 -9 -10 -83000 HZ -6 -9 -8 -10 -a -24000 HZ -8 -8 -10 -10 -7 a6000 HZ 8 9 3 3 18 10
HTL POST(30),RIGHTI

500 HZ -5 -8 -8 -9 -7 51000 HZ -9 -9 -10 -9 -7 -82000 HZ -8 -9 -t0 -9 -8 -83000 HZ -9 -8 -10 -9 -t0 -84000 HZ -9 -9 -8 -10 -10 -96000 HZ ±1 3 -10 -1 1 14
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SUBJECT 50 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ 5 5 3 1 2 9

1 1000 HZ 0 -1 1 -2 -5 0
2000 HZ -2 -5 -5 -6 -6 -7

3000 HZ -2 -5 -5 -7 -6 -6
4000 HZ -5 -7 -8 -8 -7 -8
6000 HZ 3 3 0 -2 6 9

HTL PRE-TESTLEFTI
500 HZ I5 4 6 0 1 10

i0Co *iZ -1 -2 1 -3 -5 6
2000 HZ -3 -4 -5 -6 -5 -2
3000 HZ a 1 -2 -1 -2 -1
4000 HZ ± 3 -2 0 -1 -3
6000 HZ 6 10 -1 2 7 9

HTL PRE-TESTHRIGHTI
500 HZ 4 4 1 1 0 6

1000 HZ -1 -2 0 -1 -5 0
2000 HZ -2 -6 -8 -6 -6 -8
3000 HZ -2 -5 -6 -7 -6 -8
4000 HZ -5 -7 -3 -8 -6 -7

6000 HZ -2 2 -3 -3 2 5

HTL POST(2),LEFTS
3000 HZ 3 z -1 1 -3 -2
4000 HZ 6 6 4 -1 -1 1

HTL POST(2)MRIGHTS
3000 HZ -2 -4 -5 -2 -3 -6
4000 HZ -5 -6 -6 0 -7 -7

HTL POST(30),LEFTI
500 HZ 4 5 2 6 4 5

1000 HZ 1 2 -3 -2 2 -3
2000 HZ -3 -6 -5 -3 -3 -6
3009 HZ 3 1 -3 0 3 -2
4000 HZ 5 4 4 0 4 0
6000 HZ 8 18 3 1 11 8

HTL POST(30),RIGHTI
500 HZ 6 4 2 0 3 -3

1000 HZ 1 -1 -3 -2 -1 -6
2000 HZ -5 -7 -4 -2 -6 -6

3000 HZ -2 -6 -3 -2 -3 -6
4000 HZ -5 -6 -6 -2 -7 -8
6000 HZ 6 1 2 1 2 -1
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SUBJECT 51 MALE 20 YEARS OF AGE

INTENSITY(OBA) 921 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACT!CERIGHTI
500 HZ -8 -1 a 3 11 111000 HZ -4 -6 3 1 2 22000 HZ -9 -8 -6 -4 -5 -5

3000 HZ -9 -9 -5 -5 -1 -i4000 HZ -9 -7 1 -7 4 46000 HZ -3 -± -4 0 6 6

HTL PRE-TESTLEFTI
5nO HZ -6 -5 ± 1 8 81O00 HZ -8 -6 2 1 1 12000 HZ -6 -8 -4 -6 -1 -13000 HZ -6 -6 -4 -5 -5 -54000 HZ -7 -7 -6 -3 1 16000 HZ 0 8 9 4 8 8

HTL PRE-TESTRIGHTI
500 HZ -6 -7 3 4 8 81000 HZ -8 -7 -1 -2 0 02000 HZ -10 -7 -7 -8 -5 -5

3000 HZ -9 -7 -4 -5 -1 -i4000 HZ -9 -7 -1 0 4 4
6000 HZ 3 -1 -4 10 7 7

HTL POST(2),LEFTS
3000 HZ -5 -9 -6 -7 -2 -24000 HY -5 -9 -5 -5 c 5

HTL POST(2),RIGHTS
3000 HZ -6 -8 2 -4 1 14000 HZ 1 -2 -14 -2 8 8

HTL POST(30),LEFTI
500 HZ -6 -7 3 4 1 11000 HZ -7 -6 3 -2 -2 -22000 HZ -4 -8 -6 -4 -4 -4

3GO0 HZ -8 -8 -6 -7 -5 -54000 HZ -7 -9 -2 -5 0 0
6000 HZ 8 2 4 4 4 4

HTL POST(30),RIGHTS
•00 HZ 8 -7 8 3 2 21000 HZ -5 -8 -3 4 -1 -±2000 HZ -9 -9 -7 -7 -4 -43000 HZ -8 -8 -6 -8 -1 -I4000 HZ -7 -9 2 -4 1 16000 HZ 5 2 0 1 6 6
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SUBJECT 52 FEMALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ i20/ 120/ 125/ 125/ 130/ 030/

OURATION(SEC) 40 160 1000 160 10 40 1 10 1 1O

HTL PRACTICERIGHTI
500 HZ -i 6

1000 HZ 0 3
2000 HZ -2 5
3000 HZ -4 -6
4000 HZ -5 -8
6000 HZ -1O 4

HTL PRE-TESTLEFTI 2I

1000 HZ 0 -3

2000 HZ 7 5I
3000 HZ 2 1
4.000 HZ -2 -4
6000 HZ -7 -5

HTL PRE-TES1',RIGHTI
500 HZ 6 3

1000 HZ -2 3-
2000 HZ -2 -1
3000 HZ -8 -6 -

4000 HZ -6 -7
6000 HZ -7 2

HTL POST(2),LEFT3 I
3000 HZ 5 4
4000 HZ -2 -6

HTL POST(2),RTGHT8
3000 HZ -3 -5
4000 HZ -3 -3

HTL POST(30)PLEFT 5500 HZ85

1000 HZ 10 1

2000 HZ 5 3
3000 HZ 0 1.

4000 HZ 5 -6
6000 HZ 8 -6

HTL POST(3O),RrIHTI
500 HZ 5 1

1000 HZ 6 2

2000 HZ 13 0
3000 HZ 1 -6
4000 HZ -2 -5
6000 HZ 7 2
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SUBJECT 53 MALE 22 YEARS OF AGE

INTENSITY(OBA) 921 921 92/ 115/ 1201 120/ 125/ 125/ 130f 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTE
500 HZ 1 5

1000 HZ -1 3
2000 HZ -7 -4
3000 HZ -6 -7
4000 HZ -7 -6
6000 HZ 7 4

HTL PRE-TESTLEFTI
500 HZ 2 3

i000 HZ -3 -3
2000 HZ -7 -3
3000 HZ -4 -2
4000 HZ -2 1
6000 HZ 3 ±0

HTL PRE-TESTRIGHTS
500 HZ 0 4

1000 HZ 4 3
2000 HZ -6 -5
3000 HZ -5 -5
4000 HZ -10 -5
6000 HZ 6 3

HTL POST(?),LEFTS
3000 HZ 0 3
4000 HZ 3 8

HTL POSTC(2)jSIGHT$
3000 HZ -2 1
4000 HZ -6 7

HTL POST(30),LEFTI
500 HZ 2 4

1000 HZ -4 -1
2000 HZ -5 -5
3000 HZ 0 1
4000 HZ 2 ±
6000 HZ 10 19

HTL POST(30)tRIGHTS

300 HZ 1 1
1000 HZ 4 3
?000 HZ -4 -2
3000 HZ -4 -1
4000 HZ -5 0
6000 HZ -7 4

-J
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SUBJECT 54 MALE 23 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 1±5/ 120/ 120/ 125/ 125/ L30/ 030/
OURATIOtU(SEC) 40 160 1000 160 ±0 40 1 ±0 1 10

HTL PRATICERIGHT t
50a HZ 8 3 -1 0

1000 HZ -5 -6 -6 -6
2000 HZ -6 -7 -6 -5
3000 HZ -7 -6 -6 -6
4000 HZ 0 -5 -5 -5
6000 HZ -o -4 -7 -8

HTL PRE-TESTPLEFTS
500 HZ 4 3 1 1

±O00 HZ -2 -6 -7 -5
2000 HZ -1 -2 -4 -3
3000 IZ 1 0 -4 -2
4000 HZ -4 -8 -6 -8
6000 HZ 8 2 6 -2

HTL PRE-TESTRIGHTI
500 HZ 8 3 4 -1

1000 HZ -4 -6 -6 -6
2000 HZ -6 -7 -6 -6
3000 HZ -7 -6 -6 -6
4000 HZ 4 -5 -5 -4

6000 HZ -6 -4 -6 -7

HTL POST(2),LEFTI
3000 HZ 3 4 -2 11
4000 HZ -5 -5 2 8

HTL POST(2)tRIGHTS
3000 HZ -4 -7 -7 6
4000 HZ 0 -4 2 2

HTL POST(30) ,LEFT:
500 HZ ± 3 -5 0

i000 HZ -3 -5 -7 -3
2000 HZ -3 -2 -4 -4
3000 HZ 0 ".5 -5 -4
4000 HZ -6 -5 -7 -3
6000 HZ 4 -i 8 1

HTL POST(30),RIGHTS
500 HZ 5 -2 -2 1

1000 HZ -1 -6 -7 -3
2000 HZ -7 -8 -7 -7
3000 HZ -7 -7 -7 -5
4000 HZ 1 -5 -2 -2
6000 HZ -4 -3 -1 -6
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SUBJECT 55 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ ±33/
DURAT T N(SEC) 40 160 1000 ±60 ±0 40 1 10 £ t0

HTL PRACTICERIGHTI
500 HZ 1± 3 7 7 0 3 1 -1

1000 HZ 8 2 3 3 -1 -4 -2 -3
20ý0 HZ 7 1 4 3 -1 0 1 -2
3000 HZ 2 1 2 2 -2 -3 1 -2
4000 HZ 2 4 4 1 -4 -3 0 -4
6000 HZ 3 4 5 3 2 1 -3 -4

HTL PRE-TESTLEFTI
500 HZ 9 6 3 5 -1 1 0 4

1000 IZ 2 5 2 2 -1 0 -2 -2
2000 HZ t0 6 q 5 1 1 -1 0
3000 HZ 3 7 8 3 0 -1 -2 -2
4000 HZ -2 6 2 2 -3 -1 -3 -3
6000 HZ 4 3 6 5 -6 2 0 -1

i4 'L PRE-TESTIRIGHTi
500 HZ 6 8 7 7 ± 1. " 0

i000 HZ 5 3 3 3 -1 -1 -2 -4
2000 HZ 5 5 6 4 -2 1 1 -2
3000 HZ 2 4 4 1 -2 -2 -2 -2
4000 HZ 1 8 6 1 -4 -2 2 -3
6000 HZ 8 5 5 3 6 1 -3 -1

HTL POST(2),LEFTI
3000 HZ 2 12 4 3 -3 0 -1 -1
4000 HZ 3 16 3 5 -3 0 -1 -1

HTL POST(2),RIGHT:
3000 HZ 6 12 4 4 -4 1 0 -3
4000 HZ 2 13 8 3 -4 0 -1 -3

HTL POST(30),LEFTt
500 HZ 6 8 8 1 -3 -2 -2 8

±000 HZ 4 2 3 3 -4 -2 -2 -1
2000 HZ 7 8 L 9 1 -2 -i -i
3000 HZ 0 9 8 3 -2 0 2 -2
4000 HZ 6 13 6 1 -2 4 -3 -2
6000 HZ 2 8 7 15 5 -1 -2 -2

HTL POST(30),RIGHTS
500 HZ 8 3 6 5 -2 -1 -2 -3

1000 HZ 6 4 4 4 -3 -2 -2 -2
2000 HZ 6 7 3 4 -3 0 2 1
3000 HZ 4 6 4 5 -2 1 u -3
4000 HZ 3 7 9 4 -3 0 -2 -3
6000 HZ 7 8 4 6 -2 0 1 ± 2
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SU9JECT 56 FEMALE 22 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 1Z01 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 L60 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTI
5on HZ 11 15

1000 HZ 4 6
2000 HZ -8 10
3000 HZ 3 6
4000 HZ 0 7
6000 HZ -4 -1

HTL PRE-TESTLEFTI
500 HZ 14 11

i000 HZ 12 3
2000 HZ 0 -1
3000 HZ -1 0
4000 HZ -6 -3
6000 HZ Z2

HTL PRE-TESTRIGHTS
500 HZ 12 9

1000 HZ 2 2
2000 HZ 6 9
3000 HZ 2 4
4300 HZ 1 5
"6000 HZ -5 3

HTL POST(2),LEFTl
3000 HZ -4 9
4000 HZ -7 0

HTL POST(2),RIGHTI
3000 HZ -5 a
4000 HZ -4 6

HTL POST(30),LEFTS
5b0 HZ 5 12

1000 HZ -4 5
2000 HZ -4 0
3006 HZ -4 6
400C HZ -6 -1
6000 HZ -9 7

HTL POST(30),RIGHTI

500 HZ 1 8
1000 HZ -5 2
2090 HZ 2
3000 HZ -5 4
4000 HZ -4 6
6300 HZ -5 -4
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SUBJECT 57 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 10 1 1p

HTL PRACIICERIGHTS
500 HZ 8 4 10 14 1 7

1000 HZ 5 3 -1 1 6 4
2000 HZ 0 5 1 6 2 2
3000 HZ 4 5 3 2 3 9
4000 HZ 2 2 7 -1 0 3
6000 HZ 1 3 14 6 5 12

HTL PRE-TESTtLEFTS
500 HZ -5 2 15 9 1 3

1000 HZ -8 -5 5 0 -5 -3
2000 HZ -5 -3 6 -1 -2 0
3000 HZ 2 10 12 4 1 4
4000 HZ -4 -4 -1 -5 -2 -4
6000 HZ -9 -4 -2 -3 1 2

HTL PRE-TESTRIGHTI
500 HZ 8 -1 11 -3 1 4

1000 HZ 5 -6 -1 2 5 2
2000 HZ 0 0 1 2 1 0
3000 HZ 4 5 3 1 2 6
4000 HZ 4 3 10 0 1 2
6000 HZ 3 2 6 6 8 8

HTL POST(2)vLEFTI
3000 HZ 6 6 18 8 4 5
4000 HZ -5 -1 2 0 -1 -4

HIL POST(2),RIGHTI
3000 HZ 2 4 9 0 9 2
4000 HZ 3 -1 10 0 2 2

HTL POST(30),LEFTI
500 HZ -2 2 16 9 9 1

1000 HZ -8 -5 9 -3 -5 -4
2000 HZ -2 5 2 0 0 -2
3000 HZ 6 8 17 3 -1 2
4000 HZ -5 -5 8 -3 -3 -2
6000 HZ 11 0 6 -5 0 0

HTL POST(30) ,RIGHTI
500 HZ 16 3 17 -2 -3 0

1000 HZ 1 -2 8 -6 -1 -1
2000 HZ 10 4 10 -4 2 -1
3000 HZ 11 5 9 -2 2 3
4000 HZ 3 0 3 -3 2 1
6000 HZ 12 6 1 2 13 10
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SUBJECT 58 HALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 1201 125/ ±25t 130/ 1301
DURATTON(SEC) 40 160 1000 160 ±0 40 1 10 1 10

HTL PRACTICERIGNTI
500 HZ 6 19
1000 HZ 5 5
2000 HZ -1 1
3000 HZ -1 i
4000 HZ 1 0
6000 HZ 2 12

HTL PRE-TESTLEFT3
500 HZ 12 21

1000 HZ 5 9
2000 HZ 5 9

3000 HZ 3 13
4000 HZ 0 66000 HZ5

HTL PRE-TESTRIGHTI
500 HZ 5 12

1000 HZ 5 6
2000 HZ -1 0
3000 HZ -1 ±
4000 HZ -3 0
6000 HZ -5 5

HTL POST(2),LEFTI
3000 HZ 4 17
4000 HZ 3 16 I

HTL POST(2)tRIGHT8
3000 HZ -3 7
4000 HZ -1 1

HTL POST(30),LEFTz
500 HZ 8 15

1000 HZ 4 7
2000 HZ 4 8
3000 HZ 5 6
4000 HZ -1 6
6000 HZ 4 9

HTL POST(30),RIGHTI
500 HZ 6 1

1000 HZ 2 1
Z00C HZ -2 0
3000 HZ 0 0
4000 HZ 0 0
6000 HZ -7 -1

107



SUBJECT 59 MALE 22 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ L30/ 130/
OURATION(SECM 40 ±6C 1000 160 10 40 1 10 1 I0

HTL PRACTICERIGHTI
500 HZ 6 0 5 3 20 9

1000 HZ -7 -8 -4 -8 5 -4
2000 HZ -9 -8 -3 -9 -2 -7
3000 HZ -1 -5 -1 -3 3 0
4000 HZ -1 -4 -5 -8 3 1
6000 HZ -8 -5 2 -9 11 -4

HTL PRE-TESTLEFTI
500 HZ 4 27 ± -1 11 8
1000 HZ -7 0 -3 -8 9 3
2000 HZ -8 -B -6 -9 0 -6
3000 HZ -2 -3 1 -6 0 -1
4000 HZ -4 -7 -7 -9 3 a
6000 HZ 7 10 5 -8 1 1

HTL PRE-TESTRIGHTI
500 HZ 0 -2 -2 -7 10 -2

1000 HZ -5 -7 -4 -9 5 -4
2000 HZ - c -8 -4 -9 -2 -3
3000 HZ -2 0 0 -6 3 1
4000 HZ -2 -5 -6 -9 3 0
6000 HZ -8 -5 4 -9 11 16

HTL POST(2),LEFTS
3000 HZ 2 3 3 -8 4 -4
4000 HZ -4 -8 -7 -8 4 -1

HTL POST(2),tUZGHTI
3000 HZ 3 -1 0 -7 4 4
4000 HZ -2 -5 -5 -8 8 -5

HTL POST(30),LEFTI
500 HZ 1 2 2 -5 tO 0

1000 HZ -8 -6 -6 -9 9 -4
2000 HZ -6 -8 -6 -10 2 -6
3000 HZ -4 -5 -2 -7 4 -6
4000 HZ -4 -8 -8 -10 10 -3
6000 HZ 4 11 2 -6 2 -5

HTL POST(30),RIGHTI
500 HZ 4 1 1 -8 12 -4

1000 HZ -6 0 -2 -9 1 -8
2000 HZ -7 1 -8 -10 5 -3
3000 HZ 0 0 -1 -7 3 0
4000 HZ -1 -6 4 -10 1 1
6000 HZ -2 -8 2 -7 2 -5
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SUBJECT 60 MALE 22 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 030/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTYCE, RIGHTI
500 HZ 4 6 5 6 4 7 20 11

1000 HZ 6 11 5 2 4 3 12 6
2000 HZ 1 3 0 2 -3 1 8 2
3000 HZ -1 1 -7 -1 "7 -6 6 0
4000 HZ 6 4 -1 5 4 6 20 to
6000 HZ 2 1 -4 1 -6 3 to 2

HTL PRE-TEST#LEFTI
500 HZ 7 1It 5 4 5 8 14 12

1000 HZ 1 3 -1 0 1 2 10 t0
2000 HZ -1 2 -2 -1 -6 2 6 2
3000 HZ 1 -3 -4 -8 -6 -3 8 6
4000 HZ 2 1 -1 -4 0 3 8 11
6000 HZ 1 11 4 0 0 4 9 9

HTL PRE-TESTh,RIGHT:
500 HZ 10 12 5 9 4 7 19 10

1000 HZ 7 15 4 3 4 3 It 10
2000 HZ 0 4 0 0 -2 1 9 2
3000 HZ -2 1 -7 -1 -5 -1 5 0
4000 HZ 6 9 -1 3 5 4 20 10
600G HZ 2 5 -4 -2 0 0 10 5

HTL POST(2)OLEFTS
3000 HZ 2 8 -4 -2 -4 4 t0 10
4000 HZ 6 14 1 1 4 6 £0 12

HTL POST(2), IGHTS
3000 HZ 2 9 -7 4 -4 -3 1 6
4000 HZ 3 12 -1 5 2 -3 22 16

HTL POST(30)tLEFTI
500 HZ 6 10 10 4 5 6 13 9

10010 HZ -1 5 0 0 -3 0 9 3
2000 HZ -2 5 0 -4 -7 1 5 4
3000 HZ -7 4 1 -4 -7 -3 5 8
4000 HZ -1 3 2 2 1 -2 6 5
6000 HZ 2 9 3 6 2 6 A0 12

HTL POSY(30),RIGHTt
500 HZ 3 11 4 4 5 10 12 13

1000 HZ 2 7 4 4 3 5 t0 1t
2000 HZ -3 5 -3 1 0 0 8 8
3000 HZ -2 1 -5 2 -5 -3 2 3
4ýuO0 HZ 1 6 2 6 13 6 12 11
6000 HZ -1 6 -5 -4 4 2 8 4
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SUBJECT 61 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 12D/ 125/ 125/ 130/ 130/
DURI TION(SEC) 40 £60 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ -i -2 -i 9

1000 HZ 0 -1 -1 in
2000 HZ 6 -5 3 3
3000 HZ -2 -5 -4 -2
4000 HZ -3 -8 -5 -4
6000 HZ -5 -3 -4 -6

HTL PRE-TESTLEFTS
500 HZ 1 2 -2 10

1000 HZ 2 1 -4 5
2000 HZ -1 1 3 0

3000 HZ -2 -4 -2
4000 HZ 10 7 8 4
6000 HZ 6 1 3 0

HTL PRE-TESTRIGHTI
500 HZ 3 -1 -4 2

1000 HZ 7 0 -2 6
2000 HZ 3 -4 3 3
3000 HZ -1 -5 -4 -4
4000 HZ -2 -6 -6 -4
6000 HZ -1 -1 -7 -6

HTL POST(2),LEFT,
3000 HZ -3 -2 -5 35
4000 HZ 10 8 5 29

HTL POST(2), IGHTS
3000 HZ -4 -4 0 33
4000 HZ 1 0 -4 43

HTL POST(30)bLEFTI
500 HZ 3 3 -1 9

1000 HZ 1 3 -i 11
2000 HZ -1 2 1 4
3000 HZ -3 1 7 9
4000 HZ 3 5 12 20
6000 HZ 1 1 4 12

HTL POST(30),RIGHTS
500 HZ -2 -3 0 11

'1000 HZ 4 4 1 10
2000 HZ 4 -1 7 14
3000 HZ -2 -5 0 11
40OuO HZ 1 -3 -4 10
6000 HZ -6 -7 -8 5
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SUBJECT 62 FEMALE 19 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 £ 10

i • ~ HTL PRACTICE, RIGHT I

500 HZ 0 1 -4 -4
1000 HZ -4 -7 -5 -8
2000 HZ 2 -2 -2 -6
3000 HZ -6 -7 -4 -6
4000 HZ -1 -8 -3 -10
6000 HZ -5 -3 -5 -4

HTL PRE-TESTtLEFTI•:500 HZ 3 2 2 0
1000 HZ -2 -4 -4 -5
2000 HZ -4 0 -4 -2
3000 HZ -2 -5 - 4
4000 HZ 4 -1 -3 -4
6000 HZ -7 -5 -2 -4

HTL PRE-TESTRIGHTI
500 HZ -6 -1 -4 -4

1000 HZ -7 -10 -4 -6
2000 HZ 0 -1 -2 1
3000 HZ -6 -10 -7 -1
4000 HZ -i -10 -4 -10
"6000 HZ -4 -4 -7 -5

HTL POST(2),LEFTI
3000 HZ 4 1 -4 0
4UO0 HZ 11 -1 4 -5

HTL POST(2)viIGHTO
3000 HZ ± -8 -4 -3
4000 HZ -5 -7 -6 -7

HTL POST(30DPLEFTI
500 HZ -3 7 -4 -5

1000 HZ -3 -1 -5 -3
?000 HZ 0 4 0 -4
3000 HZ 2 -1 0 -7
4000 HZ 5 1 -1 -5
6000 HZ -5 -4 -1 -1

HTL POST(30),RIGHTI
500 HZ -1 -4 -4 -4

1000 HZ -7 -5 -7 -7
2000 HZ -1 -4 -3 -2
3J00 HZ -6 .5 -6 -6
4000 HZ -3 -6 -5 -6
6000 HZ 2 -4 -1 -3



SUBJECT 63 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92,f 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

Vi HTL PRACTICEvRIGHTI
500 HZ -6 7 -5 -1 10 4 -1 -6 0 a

1000 NZ -8 -8 -9 -7 0 -8 -8 -7 -8 -7
2000 HZ -8 -7 -9 -5 0 -7 -8 -7 -6 -6
3000 HZ -9 -6 -9 -5 0 -6 -9 -5 -7 -7
4000 HZ -10 -6 -10 -6 -5 -6 -9 -6 -8 -7
6000 HZ -4 -4 -9 4 12 4 10 -4 0 9

HTL PRE-TESTpLEFTI
500 HZ -5 0 -8 -1 11 1 -4 -3 0 -7

1000 HZ -9 -9 -10 -8 2 -7 -8 -8 -8 -8
2000 HZ -9 -9 -10 -5 -4 -8 -7 -8 -6 -7
3000 HZ -6 -7 -10 -5 -4 -6 -7 1 -4 -8
4000 HZ -8 -9 -10 -7 -1 -8 -6 -5 -7 -8
6000 HZ -7 -1 -6 -1 9 2 -6 2 2 10

HTL PRE-TESTRIGHTS
500 HiZ -4 -3 -7 -3 10 -2 -6 -7 -7 -2

1000 HZ -9 -8 -10 -7 0 -8 -8 -7 -8 -6
2000 HZ -9 -6 -10 -4 0 -6 -8 -7 -4 -4
3000 HZ -9 -6 -9 -4 0 -5 -8 -5 -6 -2
4000 HZ -10 -5 -10 -10 2 -6 -8 -6 -4 -8
6000 HZ -4 -4 -8 3 8 4 -7 -3 12 4

HTL POST(2),LEFTI
3000 HZ -8 -5 -7 1 2 -1 -5 -5 -6 -3
4000 HZ -10 -10 -8 3 3 0 -2 -5 -5 -1

HTL POST(2)tRIGHTI
3000 HZ -7 -4 -9 3 4 0 -4 -4 -2 -1
40CO HZ -8 -10 -10 -4 4 0 -8 -5 3 -2

HTL POST(30),LEFTt
500 HZ -7 6 -5 -4 12 -6 -2 -3 -4 -3

1000 HZ -10 -8 -10 -9 1 -5 -8 -8 -8 -3
2000 HZ -10 -7 -10 -8 1 -6 -8 -8 -7 -4
3000 HZ -9 -t0 -10 -5 0 -2 -8 0 0 -1
4000 HZ -10 -9 -10 -6 4 -6 -8 -8 -7 1
6000 HZ -4 2 -1 8 12 -10 23 6 6 6

HTL POST(30)tRIGHTS
500 HZ -9 -Z -8 -6 8 4 -1 -7 2 -1

1000 HZ -10 -9 -9 -7 -1 -7 -8 -7 -9 -8
2000 HZ -9 -7 -10 -8 0 -6 -7 -7 -8 -8
3000 HZ -10 -5 -10 -10 2 -7 -8 -5 -4 -7
4000 HZ -10 -L -10 -7 0 -2 -8 -6 -4 -9
6000 HZ -6 -4 -0 6 10 1 7 -3 1 9
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SUBJECT 64 FEMALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 1i2/ 125/ 125/ 130/ 130/

OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICE,RIGHTS
500 HZ 4 2 4 -2

±000 HZ 1 2 1 -2
2000 HZ -i -2 -3 -2
3000 HZ -4 -4 -4 -5
4000 HZ -7 -8 -8 -5
6000 HZ -2 7 a -4

HTL PRE-TESToLEFT.
500 HZ 4 2 2 -1

i000 HZ 2 2 3 0
2000 HZ -4 -6 -5 -6
3000 HZ 0 -3 -2 -5
4000 HZ -1 -7 -6 -4
6000 HZ 2 . -2 -3

HTL PRE-TESTRIGHTI
500 HZ 5 -4 -1 4

iQ00 HZ 1 -2 0 -3
2000 HZ 3 -3 -3 -1
3000 HZ -4 -4 -4 -5
4000 HZ -9 -8 -8 -5
6000 HZ 3 4 1 0

HTL POST(2),LEFTS
3000 HZ 0 4 0 13
4000 HZ -5 -1 1 19

HTL POST(2),RIGHTS
3000 HZ -5 1 1 3
4000 HZ -7 -7 -4 3

HTL POST (30),LEFTI
500 HZ 0 5 3 1

1000 HZ 1 1 2 0
2000 HZ -4 -3 1 -3
3000 HZ -3 -7 -1 0
4000 HZ -4 -6 -5 6
bOOO HZ 3 4 0 2

HTL POST(30),RIGHTI
500 HZ 2 2 0 0

i000 HZ -2 ± -5 -3
2000 HZ -2 -3 -4 -3
3000 HZ -5 -3 -3 -3
4000 HZ -9 -7 -6 1
6000 HZ 4 6 5 -2
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SUBJECT 65 HALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 ± 0 1 t0

HTL PRACTICERIGHTI
500 HZ -3 3 1 -6 1 -5

1000 HZ 0 -" 2 -6 5 -5
2000 HZ -3 2 -4 -7 3 -3
3000 HZ -1 -4 0 -F -5 -6
4000 HZ -2 - , '- -9 -3 "c
6000 HZ -±0 4 22 5 -2 a

HTL PRE-TESTqLEFTI
500 HZ 1 -2 -3 -8 0 -1

1000 HZ 0 0 -2 -9 -5 -3
2000 HZ -8 -7 -8 -9 -6 -. 5
3000 HZ -5 -4 -4 -9 "3
4000 HZ -7 -6 -7 -9 -
6000 HZ 10 9 6 5 .1 d

HTL PRE-TESToRIGHTS
500 HZ -3 -2 2 4 -3 3

1000 HZ -2 -3 1 -1 -1 -5
2000 HZ 0 -2 -4 3 -1 -2
3000 HZ - -4 -4 -1 -2 -6
4000 HZ -3 -5 -5 -8 -? -6
6000 HZ 20 4 9 ±8 t0 0

HTL POST(2),LEFTI
3000 HZ 1 4 1 1 4 7
4000 HZ -7 -,4 -8 0 -2 2

HTL POST(2),RIGHTI
3000 HZ 2 -2 -4 -4 -2 -14000 HZ -6 -2 -5 -5 2 -5

HTL POST(30),LEFTS
500 HZ 0 9 4 -3 2 -2

i000 HZ 1 -2 -2 -7 -4 2
2000 HZ -5 -6 -8 -8 -8 -7
3000 HZ 0 -2 0 -4 4 -6
4000 HZ -b -5 -8 -4 -1 -6
6000 HZ 14 1±. 9 .1 9 0

HTL POST(30),RIGHTS
500 HZ o 2 -7 14 1 -2

±000 HZ -1 -4 -6 -1 .1 -5
2000 HZ 5 2 -5 0 -4
3000 HZ 4 -3 -3 -4 -4
4000 HZ -4 -8 -5 -5 "' -Y
6000 HZ I8 4 12: -2 l, a3
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SUBJECT 66 MALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1±5/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 iLu0 160 10 40 1 10 1 10

HTL PRACTICE,RIGKTT
500 HZ -4 -6 6 2 6 6

f HZ -6 -10 -7 -5 -7 -7
2000 HZ -4 -8 0 2 -7 -7
300U HZ -6 -10 -8 -7 -8 -8

4000 HZ -6 -10 -7 -7 -8 -8
6000 HZ -9 -9 3 -6 -7 -7

HTL PRE-TESToLEFTS
500 HZ 0 -7 2 -2 1 1

1000 HZ -4 -8 -5 -4 -6 -6
2000 HZ -6 -8 -8 -3 -8 -8
,000 HZ -1 -8 -3 4 -2 -2
4000 HZ -5 -8 1 5 -3 -3
6000 HZ -8 -8 w. -3 -6 -6

HTL PRE-TESTRIGHTI
500 HZ -4 -B 6 4 1 1

1000 HZ -6 -9 -2 -3 -7 -7
2000 HZ -4 -R 3 2 -2 -2
3000 HZ -6 -9 -6 -5 -2 -2
4000 HZ -6 -6 -6 -4 -8 -8
6000 HZ -9 -10 3 -6 -6 -6

HTL POST(2),LEFTI
3000 HZ -4 -7 3 4 3 3
4000 HZ -4 -9 2 0 -2 -2

HTL PCST(2),RIGHTS
3000 HZ -3 -8 -3 -2 -3 -3
4000 HZ -4 -9 -3 -6 -7 -7

HTL POST(30),LEFTt
500 HZ -6 -6 -1 8 -6 -6

1000 HZ -7 -7 -7 -3 -7 -7
2000 HZ -6 -7 -7 -7 -8 -8
3000 HZ 0 -6 3 3 3 3
4000 HZ -3 -5 2 3 -1 -1
6000 HZ -6 -3 0 -3 -5 -5

H1I "3ST(30),RIGHTI
500 HZ -6 -5 0 6 -5 -5

IU0A HZ -4 -6 -6 -1 -7 -7
2000 HZ -7 -9 -2 -1 -5 -5
3000 HZ -7 -8 -8 -2 -8 -8
4000 HZ -6 -7 -7 -T -8 -8
6000 HZ -8 -8 -7 -5 -8 -8
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SUBJECT 67 FEMALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125f 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 10 1 ±0

HTL PRACTICERIGKTI
500 HZ -5 -5 -5 -4

1000 HZ -3 -3 -3 -4
2000 HZ 1 0 -2 -4
3C00 H? 3 -1 3 -4
4000 HZ 0 -3 2 -5
6000 HZ 3 -2 0 -5

HTL PRE-TESTLEFTI
500 HZ 2 -3 i -2

1000 HZ -3 -4 -2 -4
2000 HZ -4 -4 -3 -4
3000 HZ 2 -3 1 -4
4000 HZ -4 -5 2 -3
6000 HZ 19 ±0 9 13

HTL PRE-TESTtRIGHTS
500 HZ -4 -5 5 -4

1000 HZ -3 -3 2 -2
2000 HZ 6 0 8 3
3000 HZ 4 -3 4 -3
4000 HZ 5 -3 3 -1
6000 HZ 5 -2 2 -2

HTL POST(2)fLEFTI
3000 HZ 8 10 ±t -1
4000 HZ -2 t 5 4

HTL POST(2),RIGHTI
3000 HZ 11 6 7 7
4000 HZ 6 3 It -3

HTL POST(30)tLEFTI
500 HZ 1 -3 0 -5

1000 HZ -4 -5 -3 -5
2000 HZ -2 -4 -3 -6

3000 HZ 0 -6 2 -1
4,ý0 HZ -3 -6 -2 -1
60JO HZ 9 1 15 ±

HTL POST(30),RIGHTI
500 HZ -3 -3 -1 -5

1000 HZ -1 -3 -1 -5
2000 HZ 5 -4 2 0
3000 HZ 3 4 3
4000 HZ 2 4 4 -3
6000 HZ -3 2 5 -1
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SUEJECT 68 HALE 20 YEARS OF AGE

INTENS1fY(OBA) 92! 92/ 92i i15/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

~~HTL PRAGTI CE, RIGHT I
500 HZ 13 14

i000 KZ 9 6
2000 HZ -5 0
3060 HZ -6 -6
4000 HZ -5 -3S600J HZ ?

HTL PRE-TESTLEFTI
500 HZ 12 1,.

1000 HZ 6 3S2000 HZ 31

3000 HZ 1 2
40003 1
6000 HZ 7 8

HTL PRE-TEST,RIGHTS500 HZ 18 16
1000 HZ 12 8
2000 HZ -3 2
30JO HZ -3 -4
4000 HZ -3 -3
6000 HZ 3 n3

HTL POST(2),LEFTI
3000 HZ 5 10
4000 HZ ± 4

HTL POST(2)tRIGHTI

3000 HZ 1 9
4000 HZ -5 1

HTL POST(30),LEFTt
500 HZ 10 12

1000 HZ 5 9
2000 HZ 1 3
3000 HZ T 7
40GO HZ 0 4
6000 HZ 5 1±

HTL POST(30),RIGHTS
500 HZ 18 13

1000 HZ 5 15
2000 HZ -1 2
3000 HZ -6 -2
4000 HZ -3 1
6000 HZ 4 3 4
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SUBJECT 69 MALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 100J ± 16Q 10 40 1 10 I ±0

HTL PRACTICERIGHTI
500 HZ -4 -1

1000 HZ -4 -2
2000 HZ a -2
3000 HZ -1 0
4000 Hk -4 -4
6000 HZ 8 1

HTL PRE-TESTLEFTI
500 HZ -5 -1

1000 HZ -4 -5
2000 HZ -3 -2
3000 HZ -2 ',3
4000 HZ 0 -14
6000 HZ 4 -2

HTL PRE-TESTRIGHTI
500 HZ -5 -3

±000 HZ -3 -6
2000 HZ 1 -3
3000 HZ -2 -4
4000 HZ -3 -2
6000 HZ 8 0

HTL POST(2),LEFTt
3000 HZ 2 1
4000 HZ -1 -2

HTL POST(2),RIGHTS
3000 HZ -5 -3
4000 HZ -6 -3

HTL POST(30),LEFTI
500 HZ -1 -5

1000 HZ -3 -5
2000 HZ -3 -8
3000 HZ -3 -4
4000 HZ -4 -4

6000 HZ 7 3

HTL POST(30),RIGHTI
500 HZ -3 -1

1000 HZ -4 -2
2000 HZ 0 -6
3000 HZ -4 -3
4000 HZ -5 -4
6000 HZ 8 -1
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SUBJECT 70 FEMALE 22 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/OURATION(SEC) 40 ±60 ±000 160 10 40 1 10 1 10t
HTL PRACTICEpRIGHT: I

500 HZ 21 1i 23 7 10 to
1000 HZ 8 5 5 -3 0 -1
2000 HZ 0 -4 -3 -4 -3 -6
3000 HZ 0 -3 -2 -5 -3 -5
4000 HZ -2 -4 -5 -6 -4 -5
6000 HZ 6 6 7 -4 -3 -6

HTL PRE-TEST, LEFTI
500 HZ 22 14 15 6 15 6±000 HZ 6 1 2 -1 -1 -2

2000 HZ -4 -6 -5 -5 -5 -6
3000 HZ 1 0 -4 -5 -t -6
4000 H7 -2 -1 -4 -4 0 -4
6000 HZ 16 15 14 2 10 -2

HTL PRE-TESToRIGHTI
500 HZ 21 13 15 7 10 4

1000 HZ 5 -1 4 -4 0 -5
2000 HZ 2 -4 -6 -4 -2 -5
3000 HZ 2 -2 -2 -5 -4 -54090 HZ -2 -4 -5 -6 -4 -56000 HZ 4 7 3 -4 -3 -7

HTL POST(2),LEFTS
3000 HZ 8 4 4 1 1 -3
4000 HZ 2 3 0 -1 -1 -3

HTL POST(2)tRIGHTt
3000 HZ 2 2 -1 -5 0 -440t!0 HZ 2 1 -2 -5 -3 -4

HTL POST(30)pLEFTI
500 HZ 20 20 ±5 I 11 7

1000 HZ 5 4 9 -2 4 -4
2000 HZ 1 -6 -2 -3 -5 -5
3000 HZ 2 2 3 -3 -3 -3
4000 HZ -2 4 -2 -2 -2 -3
6000 HZ 11 26 15 8 12 2

HTL POST(30),RIGHTO500 HZ 21 17 16 8 12 -2
1000 HZ 8 6 4 -7 1 42000 HZ 2 -5 -4 -7 -4 -5
3000 HZ -4 -3 -4 -6 -6 -4
4000 HZ 1 -4 -6 "5 -5 -4
6000 HZ 6 4 3 -4 0 -4
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SUBJECT 71 FEMALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ ±15/ 120/ L20/ 125/ 125/ ±30/ ±30/
OURATION(SEC) 40 160 1000 160 ±0 40 1 In £ 10

HTL PRACTICCIRIGHTS
500 HZ -5 -5 -2 -6 -4 2

±000 HZ -6 -6 -7 -8 -8 -6
2000 HZ 5 -2 -4 -8 -7 -3
3000 HZ 6 -1 ± -4 -3 -3
4000 HZ 9 -1 -1 -7 -2 1
6000 HZ ±1 -1 -3 -1 ± 4

HTL PRE-TESTLEFTI
500 HZ 5 0 -2 -3 1 -4

1000 HZ -3 -6 -4 -? -7 -7
2000 HZ -3 -8 -6 -8 -8 -9
3000 HZ -5 -6 -6 -7 -6 -7
4000 HZ -6 -8 -6 -9 -8 -8
6000 HZ -3 -t0 -5 -6 -8 -7

HTL PRE-TESTRIGHTS
500 HZ 4 -3 -Z -4 -3 -2

±000 HZ -6 -6 -7 -8 -8 -8
2000 HZ -4 -5 -6 -? -7 -8
3000 HZ 0 -± ± -4 -± -7
4000 HZ -1 -1 3 -6 -2 -7
6000 HZ -8 -1 1 -5 1 -6

HTL POST(2)PLEFTI
3000 HZ -2 -3 -3 -4 -5 -7
4000 HZ -6 -7 -6 -8 -8 -8

HTL POST(2),RIGHTS
3000 HZ 2 -3 1 -5 -1 -7
4000 HZ -±o -3 1 -5 ± -6

HTL POST(30)#LEFT:
500 HZ 0 -2 -1 -6 -5

1000 HZ -4 -7 -5 -8 -6 -7
2000 HZ -7 -8 -7 -9 -8 -8
3000 HZ -3 -6 -8 -4 -5 -6
4000 HZ -4 -T -6 -B -8 -6
6000 HZ -7 -6 -4 -9 -8 -7

HTL POST(30),RIGHTt
500 HZ -4 -4 0 -1 -6 -5

1000 HZ -6 -T -7 -8 -9 -8
200n HZ 2 -6 -4 -7 -6 -8
3000 HZ ± -1 0 -4 -4 -5
4000 HZ 10 -6 -2 -2 -6 -4
6000 HZ 2 -± -1 -2 -5 -4
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SUBJECT 72 MALE 23 YEARS OF AGE

V INTENSITY(OBA) 921 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 £60 10 40 1 10 1 10

HTL PRACTICERIGHTS
500 HZ 7 -2 7 -1

1000 HZ 3 -3 4 -3
2000 HZ -4 1 1 -5
3000 HZ 1 -3 1 -5
4000 HZ -5 -4 -2 -6
6000 HZ 14 8 8 16

HTL PRE-TESTLEFTI
500 HZ -. -5 -2 -3

1000 HZ -3 -4 -2 -4
2000 HZ -4 -5 -4 -7
3000 HZ -5 -8 -4 -4
4000 HZ -5 -7 -4 -4
6000 HZ 6 8 3 9

HTL PRE-TESTvRIGHTI
500 HZ 6 0 5 -1

1000 HZ 2 -2 5 -1
2000 HZ -5 -2 0 -5
3000 HZ 1 -3 -1 -4
4000 HZ -5 -4 -2 -5
6000 HZ 12 -8 6 15

HTL POSTt2),LEFTI
3000 HZ -4 -4 -3 0
4000 HZ -5 -4 -1 2

HTL POST(2),RIGHTS
3000 HZ -1 -3 -4 0
4000 HZ -4 -5 0 -3

HTL POST(30),LEFTs
500 -HZ -3 5 -2 -5

1000 HZ 0 -1 -2 -4
2000 HZ 0 -5 -4 -3
3000 HZ -6 -5 -7 -1
4000 HZ -5 -4 -4 0
"6000 HZ 5 3 1 9

HTL POST(30),RIGHTI
500 HZ 6 -5 -2 -1

1000 HZ 3 -2 -1 -1
2000 HZ -1 -3 -1 -1
3000 HZ -1 -3 -6 -2
4000 HZ -4 -4 0 -1
6000 HZ 5 6 7 14

Sl~l121

., 4 ~ z..LCZJ .t~Qv::~ti~gj ~, Y~t ~.up



iI
SUBJECT 73 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ I20/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 l0 40 £ 10 1 10

HTL PRACTICEvRIGHTI
500 HZ 7 5 5 7 8 5i000 HZ 0 5 2 7 ±0 6
2000 HZ 19 9 13 14 22 20
3000 HZ -4 -6 -4 -3 -1 1
4000 HZ -1 -5 -4 -4 -1 4
6000 HZ -5 0 -1 1 0 0

HTL PRE-T7STLEFT$
500 HZ -2 ± 0 5 3 8

1000 HZ 0 4 2 13 10 10
2000 HZ 12 10 15 23 24 21
3000 HZ 1 0 1 9 4 9
4000 HZ -1 -2 8 5 2 a
6000 HZ 0 11 10 11 12

HTL PRE-TESTiRIGHTI
500 HZ 0 4 4 6 7 3

1000 HZ -2 5 3 14 6 2
2000 HZ 19 1i 13 20 21 18
3000 HZ -4 -6 -4 -2 0 -1
4000 HZ -6 -5 -3 -2 0 -2
6000 HZ 3 5 1 1 2 0

HTL POST(2),LEFTI
3000 HZ 0 7 3 10 9 11
4000 HZ -1 i 8 10 6 3

HTL POST(2)tRIGHTs
3000 HZ -4 0 -3 0 a 2
4000 HZ -4 1 -5 1 0 -3

HTL POST(30),LEFTS
500 HZ 2 4 3 3 5 4

1000 HZ 4 7 5 17 12 7
2000 HZ 10 16 11 25 22 18
3000 HZ -2 1 0 1 9 2
4000 HZ -3 8 -1 10 9 3
6000 HZ 9 12 20 18 11 8

HTL POST(30),RIGHIS
500 HZ -3 5 3 5 11 2

1000 HZ 2 9 3 12 14 7
2000 HZ 10 1? 17 22 22 17
3000 HZ -6 -2 -3 0 2 2
4000 HZ -5 -2 -5 6 -4 -3
6000 HZ 0 6 2 -2 4 0
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SUBJECT 74 FEMALE 20 YEARS OF AGE
INTENSITY(DBA) 92/ 92f 92/ t15/ 120/ 1201 125/ 125/ 130/ 130/

IDURATION(SEC) 4.0 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHT0

1000 HZ 5 5 3 5
2000 HZ 3 5 t 5
3000 HZ -4 -1 1 -1
4000 HZ -5 -5 -1 -5
6000 HZ 6 I1 5 it

HTL PRE-TESTLEFTS500 HZ 4 7 a 7

1000 HZ 7 -1 1 -1
2000 HZ -1 0 -2 0
3000 HZ -4 -2 -4 -2
4000 HZ -6 -8 -6 -8
6000 HZ 3 15 -1 15

HTL PRE-TESTPRIGHTg
500 HZ 2 1 4 1

1000 HZ 4 3 4 3
2000 HZ 6 11 11 41
3000 HZ -4 -4 8 -4
4000 HZ -6 -2 6 -2
6000 HZ 7 9 7 9

HTL POST(2)tLEFTs
3000 HZ -1 7 1 3
4000 HZ -6 -10 -3 20

HTL POST(M)RIGHTi
3000 HZ -2 -4 2 0
4000 HZ -3 -7 -2 1

HTL POST(30),LEFTI
500 HZ 1 3 1 1

1000 HZ 2 -3 2 -1
2000 HZ 1 -5 5 -4
3000 HZ -2 -1 -1 -1
4000 HZ -7 -9 -5 -7
60l00 HZ 2 6 -10 27

HTL POST(30),RIGHTS
500 HZ -2 1 -1 ,

1000 HZ 10 3 8 10
2000 HZ 6 2 9 2
3000 HZ -z 5 -1 0
4000 HZ -5 -6 -2 -2
6000 HZ 5 5 8 22
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SUBJECY 75 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 12C/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 19 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ 4 -3 -4 -4 -2 6

IOUO HZ 0 -5 -6 -5 -8 62000 HZ -6 -6 -8 -8 -8 -4
3000 HZ -2 -4 -5 -7 -7 -6
4000 HZ -4 -5 -5 -8 -8 -8
6000 HZ 12 -5 0 -4 3 ,-3

HTL PRE-TEST,LEFTS
500 HZ -1 -1 -5 -5 -6 -5

1000 HZ 1 -2 -5 -4 -4 -4
z000 HZ -6 -6 -7 -7 -8 -8
3000 HZ -4 -5 -7 -7 -7 -8
4000 HZ -5 -4 -5 -6 -8 -6
bOUO HZ 4 1 2 -4 -8 -1

HTL PRE-TESTRIGHTI
500 HZ -1 -4 0 -4 -7 -6

1000 HZ -5 -5 -6 -5 -5 -4
2000 HZ -6 -6 -8 -8 -3 -8
3000 HZ -4 -3 -6 -7 -6 -64000 HZ -6 -5 -5 -8 -7 -5
6000 HZ 11 -5 -5 -4 2 -5

HTL POST(2),LEFTS
3000 HZ -4 -4 -6 -4 -10 -64000 HZ -6 -7 -6 -5 -10 -7

HTL POST(2),RIGHTS
3000 HZ -3 -4 -4 -5 -8 4
4000 HZ -6 -3 -6 -3 -8 -6

HTL POST(30),LEFTS
500 HZ 1 -4 -5 -2 11 -6

1000 HZ 2 -6 -4 -2 -5 -4
2000 HZ -6 -7 -7 -8 -8 -7
3000 HZ -5 -8 -7 -8 -7 -84000 HZ -2 -7 -6 -7 -8 -6
6000 HZ 4 -3 -1 2 8 -2

HTL POST(30),RIGHTI
500 HZ -3 -5 -6 -6 -7 -7

1000 HZ -3 -5 -7 -6 -8 -7
2000 HZ -5 -8 -8 -8 -2 -8
3000 HZ -5 -7 -4 -7 -5 -84000 HZ -6 -8 -6 -8 -8 -7
6000 HZ -5 -1 -3 -2 -10 -5
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SUBJECT 76 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120f 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ -4 -3 -1 5 -2 -2

1000 HZ -6 -8 -7 -8 -9 -8
2000 HZ -8 -9 -4 -9 -1 -8
3000 HZ -9 -9 -8 -9 -9 -9
4000 HZ -8 -7 -8 -9 -9 -9
6000 HZ -2 4 -1 4 3 4

HTL PRE-TESTLEFT-
500 HZ 6 4 1z -4 -6 -1

1000 HZ -6 -6 4 -• -9 -7
2000 HZ -8 -7 -9 -9 -9 -8
3000 HZ -8 -7 -8 -9 -9 -9
4000 HZ -8 -6 -8 -9 -9 -9
6000 HZ 6 8 5 4 5 17

HTL PRE-TEST,RIGHTS
500 HZ -2 6 -4 -2 "3 -7

1000 HZ -7 -T -9 -8 -9 -8
2000 HZ -8 -9 -9 -9 "9 -9
3000 HZ -8 -7 -9 -9 -9 -8
4000 HZ -6 -7 -9 -9 -9 -8
6000 HZ -6 4 5 4 "1 8

HTL POST(2),LEFTI
3000 HZ -5 -6 0 -9 -8 -8
4000 HZ -7 -3 -9 -• -9 -9

HTL POST(2),RIGHTs
3000 HZ -10 1 -9 -9 -9 -9
4000 HZ -10 -6 -9 -9 -9 -9

HTL POST(30)hLEFTt
500 HZ 5 -1 15 -4 9 -2

1000 HZ -6 -F -2 -8 -5 -7
2000 HZ -6 -8 -7 -8 -9 -6
3000 HZ -6 -8 -8 -9 -9 -8
4000 HZ -5 -9 -9 -9 -9 -9
6000 HZ 15 24 17 12 -2 12

HTL POST(30),RIGHTI

500 HZ -3 -4 -6 -5 -6 -4
1000 HZ -6 -7 "a -9 -9 -8
2000 HZ -8 -7 -9 -9 -9 -9
3000 HZ -7 -8 -9 -9 -9 -7

W0O10 HZ -7 -5 -9 -9 -9 -7
6000 HZ 2 0 10 0 12 10
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SUBJECT 77 MALE 20 TEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ 7 0

1000 HZ £ -3
z000 HZ 0 -3
3000 HZ -7 -3
4000 HZ 3 -1
6000 HZ 8 6

HTL PRE-TESTLEFTI
500 HZ -2 8

1000 HZ 0 1
2000 HZ 3 5
3000 HZ 3 12
40G0 HZ 7 10
6000 HZ 11

HTL PRE-TESTRIGHTI
500 HZ 3 1

1000 HZ -3 -j
2000 HZ 0 a1
3000 HZ 0 -3
4000 HZ 5 -1
6000 HZ 8 5

HTL POST(2),LEFTS
3000 HZ 13 25
4000 HZ 9 16

HTL POST(2)#RIGHT#
3000 HZ -2 5
4000 HZ 7 5

HTL POST(30),LEFTS
500 HZ 9 2

1000 lHZ -2 0
2000 HZ 5
3000 HZ 12 1940•O00 H Z 9 7

6000 HZ 14 8

HIL POST(30),RIMGHT
500 Z-± 3

1000 HZ 4 -3
20g0 HZ -5 -3
3f00 HZ -3 1
4000 HZ I 1
6000 HZ 7
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SUBJECT 78 MALE 20 YEARS OF AGE

INTENS.:TY(OBA) 92/ 92/ 92/ 115! iQ/ 120/ 125f 125/ I30/ 130/
OURATION(3EC) 40 160 1000 160 10 !0 1 iO £ 10

HTL PRACTICERIGHTS
500 HZ -2 -4

1000 HZ 1 -4
2000 HZ 0 -6
3000 HZ -6 -8
4000 HZ -2 -6
6000 HZ -5 -6

HTL PRE-TESTLEFTs
500 HZ -5 -6

1000 HZ -5 -6
2000 HZ -5 -6
3000 HZ -7 -8
4000 HZ -4 -6
6000 HZ -5 -5

HTL PRE-TESTRIGHTS

500 HZ -4 -6
1000 HZ -3 -4
2000 HZ -5 -s
3000 HZ -7 -10
4000 HZ -6 -8
6000 HZ -6 -6

HTL POST(2),LEFTs
3000 HZ 2 -4
4000 HZ -1 -1

HTL POST(2),RIGHTt
3000 HZ -2 -7
4000 HZ -6 3

HTL POST(30) OLEFTS
500 HZ 1 -6

1000 HZ -1. -6
2000 HZ -3 -6
3000 HZ -6 -7
4000 HZ -7 -5
6000 HZ ,-4 -6

HTL POST430),RIGHTV
500 HZ -3 -5

i000 HZ -2 -6
2000 HZ -6 -6

3000 HZ -8 -1o
4000 HX -8 -7
6000 HZ 1 -3
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SUBJECT 79 HALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 1151 120/ 120 125/ 125f 130/ 130/DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHT8
500 HZ 1 -3 -8 6 7 16

iOOC HZ -7 -8 -9 -2 -4 5
2000 HZ -6 -9 -9 0 -4 5
3000 HZ -5 -8 -8 1 0 5
4000 HZ -7 -6 -8 3 0 7
6000 HZ 10 -4 -2 2 7 3

HTL PRE-TESTILEFT:
500 HZ it -1 -1 12 11 16

1000 HZ -3 -6 -9 2 2 9
2000 HZ -5 -1 -9 -1 -3 9
3000 HZ -5 -8 -8 -1 -2 4
4000 HZ -5 -8 -9 -1 1 5
60U0 HZ -6 -8 -4 2 -3 5

HTL PRE-TESTPRIGHTI
500 HZ -3 -6 -9 6 2 9

1000 HZ -6 -9 -9 -1 -6 -2
2000 HZ -5 -9 -9 1 -4 1
3000 HZ -5 -8 -10 1 0
4000 HZ -5 -6 -4 3 1 6
GO000 HZ 13 -5 -3 2 10 3

HTL POST(2)PLEFTI
3000 HZ -1 -8 -8 3 19 1
4000 HZ 1 -6 -9 1 3 0

HTL POST(2),RIGHTI
3000 HZ -1 -8 -8 4 3 2
4000 HZ -4 -3 -5 9 3 6

HTL POST(30)ILEFT:
500 HZ 2 -3 1 7 £2 12

1000 HZ -4 -9 -9 0 2 2
2000 HZ -5 -8 -9 -?. 0 -1
3000 HZ -5 -5 -9 2 -1 0
4000 HZ -5 -6 -9 1 1 -2
6000 HZ -5 -6 -2 -1 -3 5

HTL POST(30),RIGHTI
500 HZ 2 -3 -9 3 4 2

1000 HZ -6 -8 -9 -3 -5 -5
2000 HZ -6 -8 -9 2 0 0
, 000 HZ -6 -6 -9 1 3 1
'000 HZ -5 -4 -9 9 10 6
6000 HZ 10 -1 4 7 3 4
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SUBJECT 80 HALE 25 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 1?01 125/ 125/ 130/ 110/

OURATION(SEC) 40 160 £000 ±60 t0 40 2 1t 1 1t

r HTL PRACTICEiRIGHTS
500 HZ £2 14

1000 HZ 4 4
2000 HZ -2 8
3000 HZ -3 -1
4000 HZ 5 1
6000 HZ 13 8

HTL PRE-TESTLEFT 1!•, SOO0 HZ 1

1c(00 HZ a 0
2i2000 HZ 0 11

3000 HZ 3 5
4000 HZ 12 -6
6000 HZ 21 17

HTL PRE-TESTPRIGHTI
500 HZ 16 11

i000 HZ 18 2
2000 HZ 1 12
3000 HZ -3 6
4000 HZ 12 2
6000 HZ 24 16

HTL POST(2),LEFTI
3000 HZ 9 23
4000 HZ -3 1

HTL POST(2),RIGHTI
3000 HZ 2 -£

4000 HZ 6 3

HTL POST(30)PLEFTt
500 HZ 13 6

"1000 HZ 7 1
2000 HZ 8 -4
3000 HZ 9 2
4000 HZ -1 -7
6000 HZ 23 13

HTL POST(30),RIGHTS
"500 HZ 13 2

1000 HZ 11 -1
2000 HZ 7 -3
3000 HZ 1 -2
4000 HZ 10 1
6000 HZ i8 7
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SUBJECT 81 FEMALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 9V, 92/ 115/ 120/ 120f 125 125/ 130/ 130/DURATION(SEC) 40 1Lu 1000 160 10 40 1 ±0 1 10

HTL P.ACTICEtRIGHTI
500 HZ -3 -2 -2 -5 1 -'4i0oo HZ -4 -6 -3 -5 -3 -3

?000 HZ -7 -B -7 -7 -8 -83000 HZ 8 7 15 8 6 z4000 HZ 0 2 3 4 -3 06000 HZ 4 2 2 9 3 4

HTL PRE-TESTLEFTI
500 HZ 6 -1 -3 -3 -2 -5i000 HZ -3 -5 -3 -5 -6 -82000 HZ -4 -6 -4 -5 -5 -83000 HZ 0 -3 -4 -3 -5 -64000 HZ -3 2 2 0 2 -46000 HZ 7 7 13 10 5 2

HTL PRE-TESTgRIGHTS
500 HZ -2 3 3 -3 1 -21000 HZ -4 0 -3 -5 -1 '42000 HZ -7 -8 -7 -7 -8 -83000 HZ 6 5 10 5 4 44000 HZ -2 -±0 2 2 -3 06000 HZ 6 7 8 3 3

HTL POST(2),LEFTS
3000 HZ 1 0 1 -2 -2 -44000 NZ ± 2 0 1 0 -6

HTL POST(2)*RIGHTI
3000 HZ 1± ±0 8 6 10 94000 HZ 2 2 4 3 -2 -2

HTL POST(30),LEFTt
500 HZ 2 -1 -4 -5 -4 31000 HZ -5 -2 -5 -5 -5 -62000 HZ -4 -5 -6 -7 -6 -43000 HZ -2 0 -6 -3 -7 -44000 HZ 3 4 1 -1 0 26000 HZ 

6 4 2 5 4 16

HTL POST(30)vRIGHTI
500 HZ 0 ± -4 -3 0 141000 HZ 1 -2 -4 -6 -5 -2000 HZ -7 -7 -6 -7 -8 -83000 HZ 4 5 8 3 6 44000 HZ -1 3 2 1 -2 -16000 HZ 5 9 2 5 5 2
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SUBJECT 82 MALE 20 YEARS OF AGE

tI•rNTENSITY( DBA ) 92/f 92/ 92/ li5/ 120/ 120/t 12 V' 125/ 1[30 f 13;0/

DURATION (SEC) 40 160 1000 160 10 40 1 ±0 ± 10

HTL PRACTICE,RIGHTI
500 HZ 4 9

1000 HZ -3 1
2000 HZ -6 -7
3000 HZ -4 -5
4000 HZ -3 0I:6000 HZ 1 4

HTL PRE-TEST,LEFTS
500 HZ 5 11

1000 HZ -5 -5
2000 HZ -7 -6
3000 HZ -7 -2
4000 HZ 1 -2
6000 HZ 2 19

SHTL PRE-TESTRIGHTi
500 HZ 6 14

1000 HZ 3 0
2000 HZ -4 -6
3000 HZ -3 -4
4o000 HZ -2 3;
6000 HZ -1 -4

HTL POST(2),LEFT
3000 HZ 4 1
4000 HZ -1 4

HTL POST(2)PRIGHTI
3000 HZ 3 -4
4000 HZ -4 -5

HTL POST(30) LEFT:
500 HZ 7 6

1000 HZ -8 0
2000 HZ -4 -3
3000 HZ "6 -2
4000 HZ -2 -2
6000 HZ 5 8

HTL POST(30),RIGHTI
500 HZ ±0 ii

1000 HZ -3 1
2300 HZ -7 -3
3000 HZ -7 1
4000 HZ -4 9
6000 HZ -5 -3
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SUBJECT 83 MALE 19 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ ±15t 120/ 120/ 125/ 125/ 130/ t30/
DURATION(SEC) 40 160 1000 160 t0 40 1 10 1 ±0

HTL PRACTICEpRIGHT-
500 HZ -2 -4 -6 2 -4 ±0

1000 HZ -3 -6 -7 1 -4 10
2000 HZ -3 -6 -5 -4 -4 3
3000 HZ -4 -9 -10 -5 -5 04000 HZ -5 -9 -10 -4 -8 16000 HZ -5 -6 -3 18 5 1I

HTL PRE-TESTLEFTI500 HZ 14 -5 -2 0 -2 1
5000 HZ -3 -5 -8 3 -7 32000 HZ -5 -9 -9 -7 -9 03000 HZ -5 -8 -8 -6 -9 -14000 HZ -7 -9 -9 -9 -9 -1

6000 HZ 2 -1 5 9 -2 12

HTL PRE-TESTRIGHT-500 HZ -3 -5 -3 -1 "4 9
1000 HZ -3 -5 -5 1 5 ±02000 HZ -3 -5 -3 -5 -2 63000 HZ -4 -9 -9 -6 -9 -1
4000 HZ -5 -tO -9 -6 -9 36000 HZ 5 4 -1 9 4 13

HTL POST(2)qLEFTI
3000 HZ -5 -5 -5 2 -2 ±13000 HZ -7 -7' -7 -5 -6 it

HTL POST(2)tRIGHT8
3000 HZ -4 -8 -6 3 -2 15
4000 HZ -4 -9 -7 7 2 23

HTL POST(30) ,LEFT I
500 HZ - -4 -3 2 5 19

1000 HZ -3 -4 -6 -3 1 142000 HZ -5 -T -6 -6 -± 14
3000 HZ -7 -8 -4 -10 ± 134000 HZ -9 -7 -7 -to -1 106000 HZ 6 2 6 4 9 12

HTL POST(30),RIGHTI
500 HZ -2 -6 -4 -±0 9 181000 HZ -4 -s -8 -2 11 24i000 HZ -5 -8 -7 -2 5 253000 HZ -5 -8 -9 -2 3 224000 HZ -6 -8 -9 -4 12 246000 HZ 5 -±0 19 19 14 26

132



7 SUBJECT 04 MALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 111/ 120/ 120/ 125/ 125/ ±301 130/
DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTS
500 HZ 0 6

1000 HZ 2 8
7000 HZ 5 7
3000 HZ 3 4
4000 HZ 0 -26000 H7 2 6

HTL PRE-TESTtLEFT:
500 HZ 1 6

1000 HZ -5 4
2000 4Z -4 1
3000 HZ -6 -2
4000 HZ -4 -2
6000 HZ 6 0

HTL PRE-TESTRIGHTI
500 HZ -5 6

1000 HZ 0 6
2000 HZ 4 4
3000 HZ 0 -4
4000 HZ 0 -1
6000 HZ 2 6

HTL POST(2)tLEFTI
3000 HZ -3 10
4000 HZ -5 12

4TL POST(2),RIGHTr
3000 HZ 1 1
4000 HZ -2 1

HTL POST(30) LEFTI
500 HZ 1 9

1000 HZ -4 1
2000 HZ -8 2
3000 HZ -9 -2
WOO HZ -7 0

6V00 HZ 11 11

4 TL POST(30) RIGHT:
500 HZ 0 4

1000 HZ 1 6
2000 HZ 1 2
3000 HZ -1 6
4000 HZ -3 -1
6000 HZ 5 -1
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SUBJECT 85 MALE 23 YEARS OF AGE

INTENSITY (DBA) Vý2/ 92/ 92/ 115/ 120/ 120f 125/ L25/ 130/ 130/DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHT:
500 HZ -1 -2 -3 -3

1000 HZ -3 -1 -2 -1
2000 HZ -2 -4 -3 -4
3000 HZ -2 0 -3 -4
4000 HZ -1 -2 -4 -1
6000 HZ 0 3 9 2

HTL PRE-TESTLEFTI
500 HZ -5 2 -2 10

1000 HZ -3 -5 -4 -5
2000 HZ -1 -4 -4 -1
3000 HZ -2 -4 -3 -4
4000 HZ 4 -2 2 -3
6000 HZ 5 -1 -4 11

HTL PRE-TESTPRIGHTI
500 HZ -1 -2 -2 2

1000 HZ -3 -1 -1 -1
2000 HZ -2 -4 -3 -3
3000 HZ -2 -1 -3 -1
4000 HZ 0 -2 -5 -2
6000 HZ 0 1 5 5

HTL POST(2)9LEFTI
3000 HZ 1 -3 0 -4
4000 HZ 8 1 2 5

4TL POST(2),RIGHTI
3000 HZ -1 -1 2 2
4000 HZ 1 0 4 3

HTL POST(30),LEFTS
500 HZ -4 1 -2 -4

1000 HZ -4 -4 -3 -6
2000 HZ -2 -3 -1 -2
3000 HZ -3 -3 -1 -6
4000 HZ 4 6 -2 -1
6000 HZ 6 8 9 11

4%TL POST(30),RIGHT:
500 HZ -3 -1 -4 -1

1000 HZ -2 -1 -3 0
2000 HZ 3 -5 -1 -3
3000 HZ -1 -2 -2 -4
4000 HZ 0 -3 1 -4
6000 HZ 3 0 6 8
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SUBJECT 86 HALE 21 YEARS OF AGE

SINTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130f

DURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICEvRIGHTI

500 HZ 9 81000 HZ 6 8

2000 HZ 9 7
3000 HZ 9 6
4000 HZ 9 7
6000 HZ -4 1

HTL PRE-TESTLEFTI
500 HZ 11 11

10.0 HZ 1± I1
2000 HZ 14 11
3000 HZ 7 7
4000 HZ 6 3
6000 HZ -2 2

HTL PRE-TESTPRIGHTI
500 HZ 8 9

±000 HZ 3 7
2000 HZ 10 5
3000 HZ 8 4
4000 HZ it 2
6000 HZ -3 -2

HTL POZT(2),LEFTl
3000 HZ i1 it
4000 HZ 6 7

HTL POST(2),RIGHT2
3000 HZ 9 10
4000 HZ 11 9

HTL POST(30),LEFT$
500 HZ £0 10

1000 HZ 10 7
2000 HZ 12 10
3000 HZ 9 6
4000 HZ 6 4
6000 HZ -5 -6

HTL POST(30),RIGHTI
500 HZ 8 1

1000 HZ 4 2
20uO HZ 3 5
3000 HZ 4 10
4000 HZ 10 8
6000 HZ -2 1
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SUBJECT 87 ,dALE 20 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ ±20/ ±25/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

I'I
HTL PRACTICEtRIGHTI

500 HZ -3 12 5 -2 10 9 3 5
±000 HZ -3 -4 -2 -6 7 3 -4 1
2000 HZ 7 -4 0 6 -2 12 -4 8
3000 HZ 1 -6 0 -1 -5 -3 -5 -3
4000 HZ 1 -2 -4 -7 -1 7 -2 -3
6000 HZ -7 -G 2 -7 -1 11 0 5

HTL PRE-TESTLEFTS
500 HZ 5 11 9 2 17 18 -1 6

1000 HZ 0 4 4 -2 5 ±5 2 3
2000 HZ 0 0 7 -5 12 5 2 3
3000 HZ -5 -6 9 -1 4 6 6 6
4000 HZ -6 6 4 -4 1 8 5 9
6000 HZ -5 ±0 6 -3 4 15 19 6

HTL PRE-TESTRIGHTI
500 HZ 6 7 7 4 14 10 t0 8

1000 HZ -1 ± fl 2 9 2 -3 2
2000 HZ 5 2 10 7 12 10 5 7
Z000 HZ -3 -2 2 -1 -5 -3 -5 -4
4000 HZ 5 -2 3 -5 3 ±0 -2 0
6000 HZ -8 -2 0 -4 -2 1b 4 1i

HTL POST(2),LEFTS
3000 H7 8 16 10 2 14 12 i5 8
4000 HZ ±0 14 8 -2 L9 8 12 12

HTL POST(2),UGHTl
3000 HZ 0 1 2 1 0 5 -5 -3
4000 HZ -8 3 14 -4 7 8 2 6

HTL POST(30),LEFTS
5GO HZ 4 i5 16 -2 17 3 5 4

i000 HZ 5 9 1 -5 8 5 1 0
2000 HZ 4 0 2 -4 7 -1 0 7
3000 HZ 2 5 5 -6 8 5 2 84000 HZ 6 6 5 -2 13 10 6 12
6000 HZ 14 4 1 -4 1 12 4 2

HTL POST(30),RIGHTI
500 HZ 2 13 4 1 2 8 7 -1

1000 HZ -1 -2 2 -6 1 -5 2 -1
2000 HZ 8 -4 4 -2 6 5 8 5
3000 HZ -7 -1 0 1 -3 -6 -2 -3
4000 HZ -4 2 -2 -7 1 -2 1 0
6000 HZ -4 -2 3 -6 3 -2 2 4
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SUBJECT 88 FEHALE 21 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ i1S/ 120/ 120/ 125/ 125/ 130/ 130/
OURATION(SEC) 40 160 1000 160 15 40 1 ±0 1 10

'iTL PRACTICEvRIGHTI
500 HZ 10 11 18 3 5 8

1000 HZ 2 2 2 -3 -4 -1
2000 HZ 3 1 3 -4 -5 -4
3000 HZ -2 0 -2 -4 -4 -4
4000 HZ 6 4 -1 0 -4 -4
6000 HZ 5 0 5 -3 0 -4

)HTL PRE-TESTLEFTI
500 HZ 11 12 1V' -1 -4 1

1000 HZ 2 6 $ -1 -3 1
2000 HZ 2 2 4 -3 -5 -5
3000 HZ -7 -6 -6 -8 -8 -8
4000 NZ 9 8 3 0 -3 5
6000 HZ 3 8 8 6 8 5

HTL PRE-TESTRIbHTI
500 HZ 5 10 10 1 -1 2

1000 HZ 2 1 1 -4 -4 0
2000 HZ 0 2 1 -3 -5 -13000 HZ -2 a -2 -5 -5 -4

4000 HZ 6 2 -1 0 -4 -4
6000 HZ 5 -1 3 -3 2 1

HTL POST(2),LEFTS
3000 HZ -7 0 -7 -6 -7 -4
4000 HZ -±0 8 5 6 -1 5

HTL POST(2),RIGHT4
3000 HZ -2 1 1 0 -1 2
4000 HZ 4 5 1 1 -1 -2

HTL POST(30),LEFTI
500 HZ 7 7 7 2 1 1

1000 NZ 3 5 7 -4 0 -1
2000 HZ 2 0 -1 -5 -6 -3
3000 HZ -7 -6 -7 -8 -8 -9
4000 HZ 7 6 10 1 2 5
6000 HZ 9 8 8 10 12 7

HTL POST(30),RIGHT* I
500 HZ 10 13 8 -1 1 3
1000 HZ 3 6 2 -4 -1 -1
2000 HZ 2 -3 -1 -3 -2 -3
3000 HZ -2 0 1. -6 -2 -1
4000 HZ 8 2 -1 -5 -2 -2 ,
6000 HZ -2 0 4 1 3 4
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SJBJECT 89 MALE 20 YEARS OF AGE

INTENSITY(DBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 £0 40 1 £0 1 £0

HTL PRACTICEvRIGHTI
500 HZ 1 0

1000 HZ 3 4
2000 HZ 4 2
3000 HZ 5 3
4000 HZ 1 3
6000 HZ 3 -5

HTL PRE-TESTLEFTF
500 HZ 5 7

±000 HZ 9 9
2000 HZ 9 8
3000 HZ "L -1
4000 HZ 5 3
6000 HZ £0 6

HTL PRE-TESTRIGHTI
500 HZ 6 3

1000 HZ 6 4
2000 HZ 3 2
3000 HZ 4 3
4000 HZ 4 3
6000 HZ 1 -2

HTL POST(2),LEFTI
3000 HZ 5 34000 HZ 21 4

HTL POST(2),RIGHTS
3000 HZ 13 5
4000 HZ 15 5

HTL POST(30) PLEFT8
500 HZ 7 16

1000 HZ ±0 9
2000 HZ88

3000 HZ 2 2
4000 HZ 9 6
6000 HZ 16 9

HTL POST(30),RIGHTI
500 HZ 6 5

±000 HZ 7 5
20UO HZ 5 3
3000 HZ 1. 4
4000'HZ 9 3
6000 HZ 5 1
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SUBJECT 90 MALE 20 YEARS OF -AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ 125/ 125/ 130/ 130/
"OURATION(SEC) 40 10 l000 160 10 40 1 10 ± 10

HTL PRACTICERIGHT0
500 HZ -3 -4

1000 HZ -3 -5
2000 HZ -3 -6
3000 HZ -2

4000 HZ -5

6000 HZ -2 6

HTL PRE-TESTqLEFT
1000 HZ -5 -6
2000 HZ -5 -6
2000 HZ -3 -5
3000 HZ -2 -4
4000 HZ 3 4S6000 HZ -2 -3

HTL PRE-TESTvRIGHTS
500 HZ -3 -4

1000 HZ -3 -5
2000 HZ -7 -b
3000 HZ -2 -4
4000 HZ 3 -2
6000 HZ -2 4

HTL POST(2)tLFFT1
3000 HZ 3 5

4000 HZ 8 13

HTL POST(2),RIGHTS
3000 HZ 2
4000 HZ 7 2

HTL POST (30),LEFTI
500 HZ -2 -2

1000 HZ -6 -6
2000 HZ -5 -5

3000 HZ -6 -6
4 000 HZ £ 1
6000 HZ 3 3

HTL POST(30),RIGHTI
500 HZ 3 3

1000 HZ -4 -4
2000 HZ -6 -6
3000 HZ -6 -6
4000 HZ -2 -2
6000 HZ 1 1

139

P....................



SUrJECT 91 HALE 21 YEARS OF' AGE

INTENSITY(OBA) 92/ 92/ 92/ 1i5/ 120/ 1 20/ 125 125/ 130/ 130/
DURATION(SEC) 40 160 1000 160 10 40 1 ± 10 1 10

HTL PRACTICERIGHTI

500 HZ 1. 11 18 5 12 19
1000 HZ -4 -4 2 1 4 4
2000 HZ -4 -4 3 2 -1 1
3000 HZ -3 -4 1. 1 -2 2
4000 HZ -4 -5 2 2 9 7
6000 HZ 0 5 a 3 6 £4

HTL PRE-TESTLEFTI
500 HZ -3 1 11 5 1£3 13

1000 HZ -4 -4 5 3 6 5
2000 HZ 1 1 4 2 5 4
3000 HZ -8 -8 -5 -5 -5 0
4000 HZ -8 -9 -5 -5 -3 0
6000 HZ 3 3 3 1 4 4

HTL PRE-TESTRIGHTI
500 HZ 1 -1 12 8 £2 1?

1000 HZ -4 -4 2 2 3 3
2000 HZ -3 0 £ 1 -1 2
3000 HZ -4 -2 -1 -1 -2 4
4000 HZ -7 -8 1 1 6 3
6000 HZ 0 7 3 3 2 14

HTL POST(2)tLEFTS
3000 HZ -9 -8 -4 4 -2 -2
4000 HZ -9 -8 -6 -2 -3 £

HTL POST(2)V, IGHTI
3000 HZ -4 -2 -2 0 2 3
4000 HZ -5 -6 -2 1 14 4

HTL POST(30),LEFTS

500 HZ -1 4 8 5 12 10
1000 HZ -2 -2 4 3 3 1
2000 HZ -2 -2 7 2 7 2

3000 HZ -9 -9 -V -5 -4 -6
4000 HZ -9 -9 -2 -5 -3 -3
6000 HZ 6 5 3 1 4 5I: ~ HTL POST(30),RIGHT, !

500 HZ -4 -3 4 8 12 4
£000 HZ -6 -4 -4 2 2 0
20.0 HZ -8 -6 -2 1 0 1
3000 HZ -4 -4 -2 -1 0 0
4000 HZ -4 -2 2 1 5 3
6000 HZ 5 -1 11 3 4 -3
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SUBJECT 92 MALE 18 YEARS OF AGE

IMTENSITY(OBA) 92/ 92/ 921 115/ 120/ 120/ £25/ ±25/ 130/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 ±0 1 10

HTL PRACTICERIGHTI
500 HZ 6 3

1000 HZ 0 1
2000 HZ -4 -4
30dO HZ 8
4000 HZ -1 -5
6000 HZ 5 -4

HTL PRE-TESTLEFTS
500 HZ 5 5

1000 HZ -1 2
2000 HZ 8 9
3000 HiZ 4 3
4000 HZ 3 4
6000 HZ 0 -6

HTL PRE-TESTRIGHTI
500 HZ 6 11

1000 HZ £
2000 HZ -2 0
3000 HZ 5 9
4000 HZ -1 -5
6000 HZ 5 -2

HTL POST(2),LEFTI
3000 HZ -6 3
4000 HZ -9 0

HTL POST(2),RIGHTS
3000 HZ 11 10
4000 HZ -5 -4

HTL POST(30)oLEFTS

500 HZ 1 -1
1000 HZ -2 -7
2000 HZ 5 5
3000 HZ 0 5
4000 HZ 1 i
6000 HZ 0 -3

HTL POST(30)PRIGHTI
500 HZ -1 i

1000 HZ 1 -6
2000 HZ -5 -4
3000 HZ 5 9
4000 HZ -2 -4
6000 HZ 2 -4
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SUBJECT 93 MALE 20 YEARS OF AGE

INTENSITY(OBA) 92f 92/ 92/ 15/ ±20/ 120/ 125/ 125/ ±30/ 130/
OURATION(SEC) 40 160 1000 160 10 40 1 10 1 10

HTL PRACTICERIGHTI
500 HZ 10 13 3 3 -4 12

£000 HZ -3 -9 -2 -7 -9 1±
2000 HZ -7 -9 -5 -9 -10 12
3000 HZ -4 -6 8 -9 -±0 8
4000 HZ -5 -8 -9 -8 -8 16
6000 HZ 5 2 -1 7 6 25

HTL PRE-TESTLEFTI
500 HZ 4 1 0 7 7 19

±000 HZ -4 -8 -8 -1 -3 7
2000 HZ -4 -4 -8 -9 -t0 2
3000 HZ 2 1 -z 9 2 V7
4000 HZ 2 -3 0 3 0 18
6000 HZ 5 8 0 10 12 22

HTL PRE-TESTRIGHTI
500 HZ 6 4 -3 3 4 17

1000 HZ 3 -1 -3 0 -5 i1
2000 HZ -4 -3 -9 -1 -7 4
3000 HZ -5 -2 -9 -7 -7 9
4000 HZ -5 -2 -7 -7 -1 6
6000 HZ 4 1 6 6 8 16

HTL POSY(2iLEFTI
3000 HZ 6 9 -3 7 9 16
4000 HZ 3 2 -4 0 3 21

HTL POST(2),RIGHTS
3000 HZ -5 -2 -7 -9 -4 8
4000 HZ 0 -1 -8 -3 -6 ±0

HTL POST(30),LEFTI
500 HZ 4 -4 3 2 1 18

±000 HZ -6 -7 -9 -6 -8 9
2000 HZ -5 .6 -9 -8 -8 6
3000 HZ 6 7 -3 6 3 16
4000 HZ 4 5 6 1 1 23
6000 HZ 5 8 5 6 ±O 23

HTL POST(30)pRIGHTI
500 HZ 4 -2 5 -1 -1 15

1000 HZ -2 -4 -2 -5 -6 9
2000 HZ -6 -8 -3 -7 -9 3
3000 HZ -7 -4 -6 -8 -9 8
4000 HZ -5 -2 -4 -3 -5 9
6000 HZ -4 2 12 3 15 22
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SUBJECT 94 FEMALE 21 YEARS OF AGE

INTENSITY(OBA) 92/ 92/ 92/ 115/ 120/ 120/ ±25/ ±25/ 130/ 130/
DOURATION (SEC) 40 160 1000 ±60 to 40 1 10 I to

HTL PRACTICERIGHTS
500 HZ 5 4 8 7

1000 HZ 5 3 6 3
2000 HZ -5 1 5 -2
3000 HZ -2 -7 2 0
4000 HZ -8 -8 -8 -6
6000 HZ 6 -1 -6 -6

HTL PRE-TESTILEFT 8S500 HZ 9 8 7 9

1000 HZ 5 1t 11 7
2000 HZ 4 4 5 3
3000 HZ 4 2 3 -2
4000 HZ 8 10 13 6
6000 HZ 2 7 2 7

HTL PRE-TESTRIGHTI
500 HZ 5 7 5 9

1000 HZ 2 3 -1 2
2000 HZ -4 1 4 1
3000 HZ -4 0 1 0
4000 HZ -9 -8 -8 -5
6000 HZ -3 £ -1 1

HTL POST(2),LEFTI
3000 HZ -i 5 7 15
4000 HZ 13 11 10 28

HTL POST(2)IRIGHTI
3000 HZ 4 . 4 9
4000 HZ -3 1-7 -3 0

HTL POST(30)gLEFTi
500 HZ 6 9 12 t0

1000 HZ 3 6 6 8
2000 HZ 2 1 1 0
3000 HZ 4 0 4 3
4000 HZ 8 13 7 1'
6000 HZ 9 9 18 2.

HTL POST(30),RIGHTI
500 HZ 3 3 9 4
1000 HZ 1 1 4 1
2000 HZ -3 -2 3 -3

*o3000 HZ -1 -3 0 -3
4000 HZ -8 -8 -6 -7
6000 HZ 0 -7 8 a 1
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